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BACKGROUND 

The  coating  system  currently  used  on  Navy  and  Marine  Corps  aircraft 
normally  consists  of  an  epoxy  primer  (MIL-P-23377  or  M1L-P-85853)  for  adhesion 
and  corrosion  inhibition,  and  a  polyurethane  topcoat  (MIL-C-85285  or  MIL-C- 
83286)  for  durability,  flexibility,  chemical  and  weather  resistance.  A  self- 
criming  topcoat  has  been  developed  at  the  Naval  Air  Development  Center,  which 
was  designed  to  replace  the  current  two-coat  system  with  one  coating,  thus 
"UNICOAT." 

UNICOAT  is  a  two  component  polyurethane  coating  which  is  similar  in 
chemistry  to  the  standard  Navy  aircraft  topcoat.  However,  the  binder  in  this 
coating  was  specifically  designed  to  adhere  directly  to  metallic  and  polymeric 
(composite)  substrates  while  still  maintaining  flexibility,  chemical  and 
weather  resistance.  The  polyester  component  contains  pigments  contributing  to 
color,  opacity,  gloss  control,  and  corrosion  inhibition,  however  it  contains 
no  chromium  or  lead. 

Upon  mixing  the  two  components,  UNICOAT  can  be  applied  by  spray,  brush, 
or  roller  to  a  clean  surface  with  no  special  preparation.  It  has  similar 
application  properties  (flow,  wetting,  leveling,  and  hiding  characteristics) 
to  the  standard  Navy  topcoat.  The  recommended  dry  film  thickness  is  2  mils 
(50  microns)  when  applied  to  aircraft  structures.  Application  to  other 
surfaces  may  require  slightly  thinner  or  thicker  films  depending  on  the 
specific  substrate,  pretreatment,  and  intended  use. 

L'NICOAT  can  be  applied  at  a  volatile  organic  content  (VOG)  of  420  g/ 1  (3.5 
Ib/gal)  which  meets  the  current  regulations  for  self-priming  topcoats  in  the 
California  Bay  Area  Air  Quality  Management  District.  By  virtue  of  the  self¬ 
priming  nature  of  UNICOAT,  or  essentially  the  elimination  of  a  priming  step, 
the  volatile  emissions  associated  with  a  priming  step  (340  g/1)  are  also 
eliminated  from  the  UNICOAT  finishing  system.  However,  UNICOAT  currently  has 
two  application  deficiencies:  short  pot  life  and  slightly  high  viscosity. 

Most  two-component  coatings  have  a  pot  life  of  greater  than  4  hours  in  order 
to  minimize  logistical  and  scheduling  problems  Juring  paint  application.  Due 
to  the  chemistry  of  the  coating,  UNICOAT  has  an  inherently  short  pot  life. 

Th>3  short  pot  life  characteristic  is  magnified  whet.  Che  coating  is 
excessively  millet',  during  production,  exposed  to  heat,  or  with  the  passage  of 
time.  These  effects  are  believed  to  be  irreversible.  Due  to  these  variables, 
the  pot  life  can  range  from  0.5  Co  1.5  hr.  The  viscosity  of  flat  and  gloss 
UNICOAT  at  420  g/1  is  approximately  35  and  29  seconds  through  a  Zahn  #2  cup, 
respectively.  This  viscosity  is  greater  than  the  viscosity  of  the  standard 
topcoat  but  is  comparable  to  that  of  many  high-solid  topcoats  and  effective 
application  can  be  achieved  using  airless,  air-assisted  airless,  or 
conventional  air-atomizing  spray  equipment.  The  application  transfer 
efficiency  can  be  optimized  by  utilizing  electrostatic  application  and  the  pot 
life  deficiency  can  be  negated  by  the  use  of  plural  component  equipment  with 
the  standard  application  equipment  mentioned  above.  However,  efforts  to 
increase  the  pot  life  through  formulation  modification  continue. 

In  general,  the  physical  properties  evaluated  in  laboratory  tests,  meet 
or  exceed  the  performance  requirements  of  the  standard  coating  system.  The 
adhesion  and  corrosion  resistance  are  particularly  noteworthy.  Tape  adhesion 
of  the  coating  after  5  days  immersion  in  water  at  65°C  (150°F)  far  surpasses 


the  requirements  of  the  standard  primer  and  topcoat.  The  scrape  adhesion 
following  this  exposure  is  greater  than  5  kf  compared  to  the  3  kg  requirement 
of  the  epoxy  primer  with  no  exposure.  Scribed  aluminum  specimens  exposed  to 
5%  NaCl  salt  spray  for  2000  hours  show  no  substantial  substrate  corrosion 
(no  significant  difference  when  compared  to  the  standard  coating  system). 
UNICOAT  also  provides  s^-srior  filiform  (1000  hr)  and  SOj/NaCl  (500  hr) 
corrosion  resistance  co.  red  to  the  standard  coating  system.  UNICOAT  also 
provides  a  superior  barrier  between  the  substrate  and  the  environment  compared 
to  the  standard  system  as  evidenced  after  24  hr  and  120C  hr  in  a  3.5%  NaCl 
salt  solution  using  electrochemical  impedance  spectroscopy. 

Following  laboratory  characterization  of  UNICOAT,  thirteen  active 
aircraft  (four  F-14's,  three  H-3's,  one  P-3  and  five  T-34's)  were  entirely 
painted  with  the  self- priming  topcoat.  Production  engineering  personnel  were 
informed  of  the  pot  life  limitation  in  advance  so  that  appropriate  application 
procedures  could  be  used  tc  circumvent  this  problem.  In  all  cases,  production 
personnel  were  pleased  with  the  application  and  appearance  of  UNICOAT. 

Similar  to  the  laboratory  results,  the  on-going  field  evaluations  indicate 
that  UNICOAT  meets  or  exceeds  the  performance  of  the  standard  coating  system. 

In  particular,  the  results  confirm  the  durability  and  corrosion 
protection  of  UNICGAT  in  actual  environmental  conditions.  Two  years  after 
application  to  the  first  F-14,  including  9  months  deployment  at  sea,  the 
coating  remains  in  excellent  condition  and  evaluations  from  field  personnel 
continue  to  be  exceptionally  high.  Improved  durability  and  cleanabillty  of 
UNICOAT  has  been  observed  in  combination  with  a  decrease  in  required  corrosion 
control  maintenance  on  this  aircraft  as  compared  to  an  F-14  painted  with  the 
standard  coating  system.  Field  tests  for  the  other  three  F-14's  and  the  three 
H-3  aircraft  are  producing  similar  results. 

Seven  cf  the  above  thirteen  aircraft  were  painted  with  UNICOAT  on 
deoxidized  (with  no  chromate  conversion  coating)  aluminum  in  order  to 
eliminate  all  of  the  chromates  from  the  finishing  sytem.  One  H-3  was 
chemically  deoxidized  using  a  solution  of  MIL-C-10578.  The  P-3  was  chromate 
conversion  coated  on  the  starboard  side  and  mechanically  deoxidized  on  the 
port  side  with  an  abrasive  pad.  Performance  on  the  H-3  and  P-3  has  been 
equivalent  to  standard  conversion  coated  substrates.  All  five  of  the  T-34's 
were  entirely  chemically  deoxidized.  A  proprietary  deoxidizer  was  used  on  the 
first  three  T-34's.  An  adhesion  problem  was  discovered  on  these  T-34's,  but 
was  determined  by  NADC  and  NADEP  Pensacola  tc  be  a  preparation  and 
pretreatment  deficiency  rather  than  an  intrinsic  deficiency  of  UNICGAT.  In 
response  to  this  deficiency,  Mil -C -38334  (chemical  deoxidizer)  was  used  on  the 
next  two  T-34's,  conforming  to  a  specific  surface  preparation  procedure 
provided  by  NADC.  Preliminary  tests  indicate  that  this  pretreatment  is  a 
significant  Improvement  compared  to  the  proprietary  deoxidizer.  Procedures 
for  applying  UNICOAT  to  a  non -chromated  surface  have  been  developed  and  are 
provided  in  this  report.  The  corrosion  control  maintenance  data  on  all 
aircraft  painted  with  UNICOAT  continues  to  be  collected  and  analyzed. 

Current  data  strongly  Indicates  that  the  advantages  provided  by  UNICOAT 
Include  significant  reductions  in: 

1.  Paint  application  time,  manpower,  and  materials. 

2.  Emissions  of  hazardous  materials  (chromates  and  volatile  organics). 

3.  Aircraft  maintenance. 
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The  estimated  annual  cost  savings  for  the  Navy  due  to  the  application  of 
one  coating  (UNICOAT;  in  lieu  of  the  current  two  coating  system  for  aircraft 
is  $5.3  million.  These  savings  result  from  the  elimination  of  applying  a 
primer  to  an  aircraft  during  the  painting  process  at  the  organizational, 
intermediat and  depot  maintenance  levels.  Emission  of  hazardous 
material*  are  reduced  in  that:  (1)  the  VOC  content  of  this  self-priming 
topcoat  is  far  less  than  that  of  the  standard  primer  and  topcoat  system  and 
(2)  UNI COAT  contains  no  chromates  or  other  carcinogenic  pigments. 

UNiCOAT,  has  been  given  a  federal  specification  number  (IT-C-2756)  which 
is  currently  being  prepared  by  the  Naval  Air  Engineering  Center.  A  patent  has 
been  issued  for  the  low  gloss  version  of  UNICOAT  and  a  patent  application  has 
been  submitted  for  the  high  gloss  version  of  UNICOAT. 

This  document  is  a  compilation  of  laboratory  reports,  field  evaluations, 
and  general  information  on  UNICOAT  as  generated  by  NADC,  other  Navy 
activities,  aircraft  manufacturers,  and  paint  and  paint  equipment 
manufacturers . 


B  1 


LABORATORY  REPORTS 


AND 

PROPOSED  SPECIFICATIONS 


REPORT  NO.  NADC-87016-60 


DEVELOPMENT  OF  A  PRIMER/TOPCOAT  AND 
FLEXIBLE  PRIMER  FOR  ALUMINUM 


Charles  R.  Hegedus 

Air  Vehicle  and  Crew  Systems  Technology  Directorate 
NAVAL  AIR  DEVELOPMENT  CENTER 
Warminster,  PA  18974-5000 


20  MARCH  1987 


PHASE  REPORT 
Pioject  No.  R534A52 
Work  Unit  ZM  540 


Approved  for  Public  Release:  Distribution  Unlimited 


Prepared  For 

NAVY  EXPLORATORY  DEVELOPMENT  PROGRAM 
AIRBORNE  MATERIALS 
(NA2A) 

NAVAL  AIR  DEVELOPMENT  CENTER 
Warminster,  PA  18974-SOOO 


3 


notices 


REPORT  NUMBERING  SYSTEM  -  T*e  nur'-  -':ng  of  technical  project  reports  issued  by 
the  Naval  Ait  Development  Ce"ter  s  arr 3  -.  a  for  specific  identification  purposes.  Each 

numper  consists  of  tne  Center  arrorvm,  me  calendar  year  in  which  t.ne  number  was 
assigned,  the  seauence  numcei  a;  tne  report  within  the  specific  calendar  year,  and  tne 
official  2-digit  correspcndence  coca  of  me  Command  Office  dr  the  functional 
Department  responsible  for  the  report  For  example:  Report  No.  NADC-3cG1  5-70 
indicates  the  hfteenth  Center  moort  ’or  tne  year  1966  and  prepared  by  the  Systems 
and  Software  Technology  Department.  T-e  numerical  codes  are  as  follows: 


)r~  CE  CR  DEPARTMENT 


Commander.  Naval  Air  Development  Center 
Tecnmcj’  ^  rector  Naval  Air  Development  Center 
Compt'Oi  t  ■ 

Compute'  Department 

P'annino  Mssessment  Resources  Department 

Anti  Suorrar.re  Warfare  Systems  DeBartment 

Tactical  Air  Systems  Department 

Battle  Force  Systems  Department 

Communication  A  Navigation  Technology  Department 

Mission  Ayior-'CS  Technology  Department 


■  w  3. stems  Technology 


Systems  A  So»t  w  'e  T-'Chnoiogv  Department 
Engineer  mg  Support  Group 


PRODUCT  ENDORSEMENT  •  The  nscuss.rm  or  instructions  concerning  commercial 
products  nerem  do  net  constitute  an  endorsement  by  me  Government  nor  do  they 
convey  or  mpiy  tne  !icense  or  right  to  use  such  products. 


APPROVED  3Y 


A.  J.  ATKIN  , 1  IN 
IJhi’UIY.  AVCNIII 


|  REPC.'.T  DOCUMENTATION  PAGE  | 

1  1*.  REPORT  SECURITY  CLASStPiCAT.GN 

10  RES'R.CTiVE  MARKINGS 

N/A 

it.  SEC^P.TY  CwASS  E  CAT:CN  AUTHORITY 

i  OlSTR.SU  T:ON  '  AVAILA3IUTY  Qf  REPORT 

Approved  for  Public  Release;  Distribution 
unlimited 

2b  OECUASSif  CATiON  i  DOWNGRADING  SCHEDULE 

4.  PERFORMING  ORGANIZATION  REPOST  NUMEER(S) 

5  MONITORING  ORGANIZATION  REPORT  NUM3ER(S> 

N/A 

S*  NAME  Or  PERFORMING  0RGANIZA7.0N 

* t  z. •  •  ?. '  ^  w  ^ev-^loc .t n t.  C-5 r, 

60  Of  f  Ci  SYM30L 

(tf  apfx«itxt) 

_ 

7*  MAM£  Of  MONlTCftlWi  CRGAMZATlOM 

N/A 

6c  ADORE  SS  iCty.  Srpt*.  and  ZIP  Coot) 

7b  AOORESS  (C/ty.  Stitt,  and  Zip  Coda) 

S/A 

ia.  NAME  OR  fuNOiNG/ SPONSORING 
ORGANIZATION 

v  *■  r*  o  *  '  r*‘  •  *■’  1  ‘  y*  1  *  '  s;  p  J*"" 

SO  OffiCE  SYM8CL 
(tf  apptkablt) 

*  PROCUREMENT  ihSTRuMSJlT  i&ENTifiCATlON  NUMBER 

N/A 

Sc  AOORESS  (C/fy,  Sutt.  and  ZIP  Codt) 

:;v/V  Air  D*'»veiopR!'>r.t  Center 
'.■.■-.r-.  :r..~-er,  PA  :  P  t  7 u  - 5  A C 0 

10  TOUPCE  OP  PUND-NG  NUMRERS 

PROGRAM 
ELEMENT  NO 

PROJECT 

NO 

R534A52 

TA$* 

tO 

WORK  UNIT 
ACCESSION  NO 

ZM  540 

II  T i r l£  undudt  ittunty  OtwinMor) 


.  '■  c  r-.en t  t 

jf  3 

P r:~.>  r/Tcmoat  and  Flexible  Primer  for  Aluminum 

W  PERSONAL  AC'THOR(S) 

ir 

Mm  TrPfc  OP  REPORT 

Z 

Ub  T'MI  COVERED 
f«OM  ^  TO 

14  DATE  OP  REPORT  ( Y»«r,  AAonfN.  Day) 

’987,  March  20 

!J  PAGE  COUNT 

16  SUPPLEMENTARY  NOTATION 


COSATi  COOES 


<1.3 


CROUP 


I  GROUP 


t»  SUBJECT  H  RMJ  (CorOtKt  or  rtvtnt  tf  ntoovy  and  taantty  by  btort  numbtr) 

•Vorrosion  Protection  ,  Flexible  Primer 
Cyanic  Coating  Sealant  ,  T "V7  ' 


19  -iS'RAC  r  (Conflow*  on  rtvtrtt  if  ntttaary  and  ay  Mock  numb*) 

vi , . . 


>riMHK  h.i\,  Kvn  tfcx  doped  for  'in’  mi  aluminum  and  speciticafk  lor  application 

iw.»  attei  n. lines  f«»r  imptmiiv*  u re  rail  paint  >\s(em*i.  Hie UrM  cojtnvjvi.m  hcupphcddirct:- 
.•rioiir.  n>  .i  vlt-primim.*  I(  coosisfsot  a  (wo component.  aliphatic  |*h *l\ urct Ho nc 


a  <  •  rr.*>H*n  pu'U'ii|i\ 

1\  • .  -I  T  -  :  lilt  I  hes  pfo\  i 

n\  ..•rnimim  viihvir,!*!*  and  ) 

»  w  oli  M.tnmm  dioxide.  /like  m»»u  hd„te.  ziikv  pho\pha*e.  an  ft*  pa  no-/ me  *»alt.  and  I  minium  «iroxulc  xcMculated  bead 
fi>  i  i  :>  pmik'!  topvoal  meet*  ,*r  exceed*  -*ll  ol  'ho  critical  performance  requirements  of  the  current  Naw  aircraft 
\  t,. :  i  Mil- 1  ■.  '*  cpo\\  primer  and  (  ivolvurethaue  topcoat  It  exhibits  good  adhesion.  corrosion 

n  t!l  '  v  hemical  and  we-ntte*  re'i-’au.e  I  he  primer  tofVn.ii  has  been  loiimilaled  m  tu>teTfess  eras  colors 

mu  "«»  \  v  m*  ; u  I  aircraft  I  he  \ •  •»«  *  -  me  content  (\( K  fof  (he  primer  topcoat  prior  toihmmng  u%  W>  ^i ams 

.i  nn  ••  .|v  ni  pei  iiui  o|  pain?  I  he  \  <  H  after  dai*  nine  w  nh  1.1.1  liu  trt<  *r  *  villa  lie  which  iscurrentU  an  exempt  vikent. 
*.  mviI  .  .. ■  *m  pah  hie  w  oh  conventional  air  spi.ix  i*  Plants  per  liter  I  ho  is  well  wit  hi  n  (he  eurre.u  maximum  himt  Net 
utl*  (  oast  Ait  Ouahtv  Control  Oisfruf  Nule  II4J  lor  aerospace  equipment  -O0  £  I  |  he  use  of  this  coatme  will 


(continued  on  rexersel 


70  O’St  P  8UT'ON'  AVAILARILI  iT  OP  AiSrrACT 

□  uNCLASSiP'EORjNUMiTfO  □  SAME  AS  ART  fl  OTIC  USERS 

Z1  ARS TRACT  SECURITY  CLASSiPOTlON 

i  Af.ni ft fd 

ii»  NA  /I  op  RiSPONSAU  INDIVIDUAL 

TIUPHONf  (kr xhxto  Mm  Cochi 

.*4  /,  i  -  w* i 

ZZC  OPPiCE  SYMiO* 

DO  FORM  147J,#4MAR  »J  APR»0't>OAfln*ytouv*4vMit*ib«ult*4  SECURITY  TLASSlPICATION  Ok  THIS  PAG! 

Ait  «h*f  mirtty*  art  OMO>«t*  -  -  — -  —  - - 


0102-LF-014-6602 


\ 


•  U£. 


19.  ABSTRACT  (continued) 


!  P.i;n»  mJ  romox.ii  'imc  uni  :,.i.inp«i*er 

2  V  A'  It  AjJtl 

'  \  u  r.iti 

4  \. »i.it  •„•  ••! *.« im;'i -noni  i V ( X  i.ii.4vhf-  •  :  v 

1 1*. c  'vM  iui  wii.ninj  in  .i  p*  win  r  v\  h  v  '  Wv,:.  *rv.  %.  U'iivj  the  uN  »ve  p«»!\  urclluru  Hi-’Jcr  I*  mnMin*  'tr«m- 

*;  i ■:>  v  --r.aie  /mkc n hr- »m.  tv-  u..!i  .n,  h«.,ir  .(-•  v  '  a:\1  'iunhihiiniirpijnn.MS^  i  in* punier  nnvNor 

.jii  *1  the  per  lorn;. i ;a ,*  .  i.'.v  i.;n  >‘i  M  -P- '  -  ;  '  •  «i  ’■  v!-.fP!tu..in‘i\  utore  tic '*  jt"*? i ,t>  Vusiimuin  n|\\ 

s  •  w  :!h  ihc  N  \|  H  p:  ;Vv  f  : .  :ivd  i  *.  '  *..«!  *  <>i  mv  \:.n  : si'.* *nt  .;n>  v.  mv»  >n  **l  the  .i  I  um  mu  in  or 

n. .  _  e :« t  *!k'  vi  Minij  llu’N\iH  'l\"  pf««ui*  »'  •  .  '•>  ma  ic  i>e  the  Pe aiImIsiv  >  *1  u „  o.iti  i :  NW.*m  .uul  icihuc  l  he 

I  ;  '  K  '  T.t  v  !  .K  kilt.'  .111*!  Mil''!’  !*  \!'"'.,lv‘  I  ’W  S  t  H  '  ‘v*.  '•  I'  L*  !  !  IV,  s.' 1  j' ?  U  'f  !  i  *  t  ■' !  U  t 1  '•  l 5 i  ’  5  '  4-4  '  Jr  .  i  Hi  n  » 'I  V  )U  C  Hi  \ VT 

!  i 1  .•  *  •  ••  p.unt  \  1 1  c  f  thttiitm  /  \  » >•• .  !  »ur  -pi  »s  .  >■«.'  v  a  »ii?  I  ) .  I  in*.  i ••ot'iellt.itv.  ll’.w  V  (  K  r>  I"4  l'MiUn  jvi  1 1 1  c  f 

►m  ..  h  ^  vs,  il  K‘i*p>  tho  Kulo  1 14^  i  ;  nt  - -i  j  i  :.i>  „  1  , e  v\,  upmeni 


bo 

NADC-870 16-60 
TABLE  OF  CONTENTS 

List  Tables 
List  of  Figures 

1- 0  Introduction 

2- 0  Coating  Preparation  and  Experimental  Procedures 
3.0  Coating  Formulation 

4-0  Coating  Test  Results  and  Discussion 

4.1  Primer/Topcoat  Analysis 

4.2  NADC  Flexible  Primer  Analysis 
5.0  Conclusions 

6.0  Future  Efforts 
7.0  References 
8 • 0  Acknowledgement 


Page 

ii 

ii 

1 

2 

5 

6 
6 
8 
9 
9 

10 

10 


i 


B  7 


NADC-87016-60 
List  of  Tables 


Table 

Page 

I 

Characterization  of  Polyurethane  Resin  X3009 

11 

II 

Properties  of  Pigments 

12 

III 

Composition  of  Lustcrless  White  Primer/Topcoat 

13 

IV 

Composition  of  NADC  Polyurethane  F^xible  Primer 

14 

V 

M11-P-23377E  and  Mi l-C-8328<SC  Requirements  and 
Primer/Topcoat  and  Flexible  Primer  Properties 

15 

VI 

Proposed  Flexible  Primer  Specification  Requirements 

16 

List  of  Figures 


Figure 

Page 

1 

Aluminum/Graohlte  Epoxy  Corrosion  Test  Specimen 

17 

2 

Infrared  Spectra  of  X3009,  Part  A,  Polyester  Polyol 

18 

3 

Infrared  Spectra  of  X3009,  Part  B,  Hexamethylene 
Diisocyanate 

19 

4 

M11-P-23377E  Specimens  Exposed  to  Salt  Spray  for 

2000  Hours 

20 

C 

J 

M11-F-23377E/M1 1-C-83286C  Specimens  Exposed  to  Salt 
Spray  for  2000  Hours 

21 

6 

Primer/Topcoat  Specimens  Exposed  to  Salt  Spray  for 

2000  Hours 

22 

7 

Primer/Topcoat  Specimens  Exposed  to  Salt  Spray  for 

One  Year 

23 

8 

Circular  Area  on  Pr imer/Topcoat  Specimen  Exposed  to 
Salt  S^ray  for  One  Year  (20X) 

24 

9 

Scribe  Area  on  Primer/Topcoat  Specimen  Exposed  to  Salt 
Spray  for  One  Year  (20X) 

24 

10 

Scribe  Area  On  Primer/Topcoat  Specimen  Exposed  to  Salt 
Spray  for  2000  Hours  (20X) 

2S 

11 

Scribe  Area  on  the  flADC  Flexible  Primer  Exposed  to 

Salt  Spray  for  One  Year  (20X) 

25 

ii 


B  8 


NADC-87016-60 

Li.st  of  Figures  (Continued) 

12  NADC  Flexible  Primer  Exposed  to  Salt  Spray  for  2000  26 

Hours 

13  NADC  Flexible  Primer/Mil-C-83286B  Exposed  to  Salt  27 

Spray  for  One  Year. 

14  Koroflex  Pricer  Exposed  to  Salt  Spray  for  2000  Hours  28 

15  NADC  Flexible  Primer  Exposed  to  Salt  Spray  for  One  29 

Year 


lli 


B  9 

NADC-S7016-60 


1.0  INTRODUCTION 

The  objective  of  the  Investigation  discussed  herein  was  to  develop  a 
coating  which  could  be  applied  directly  to  an  aluminum  substrate  and  also 
perform  as  a  topcoat.  In  addition  to  developing  this  primer/topcoat,  a  flexible 
primer  was  formulated  to  improve  the  flexibility  of  the  current  Navy  aircraft 
coating  system. 

U-S.  Navy  aircraft  currently  are  painted  with  a  high  performance  protective 
paint  system  consisting  of  an  epoxy  primer  (MIL-P-23377  or  MIL-P-85582)  and  a 
polyurethane  topcoat  (MIL-C-83236).  Several  types  of  aircraft  also  require  a 
coat  of  spray  sealant  (MIL-S-8802,  MIL-S-81733,  or  MIL-P-87122)  between  the 
primer  and  topcoat.  The  current  paint  system  was  designed  to  protect  aluminum 
aircraft  structures  from  the  harsh  aircraft  carrier  environment  which  contains 
corrosive  sea  water  spray  and,  on  non-nuclear  powered  carriers,  sulfur  dioxide 
stack  gases.  The  epoxy  primers  are  adherent  and  inhibit  corrosion  of  the 
substrate.  The  polyurethane  topcoat  is  chemical  and  weather  resistant, 
flexible,  and  provides  the  desired  optical  properties.  A  sealant  coat  is 
occasionaly  applied  to  enhance  the  flexibility  of  the  coating  system  and  prevent 
cracking  of  the  paint,  especially  around  fasteners. 

Although  the  current  paint  system  performs  well,  the  individual  coatings 
exhibit  several  deficiencies.  The  primer  is  brittle,  especially  at  low 
temperatures  (-60°  F),  resulting  in  extensive  cracking  o!  the  paint  system  in 
highly  flexed  areas  of  the  aircraft.  The  sealants  are  soft  and  easily  deformed 
and  are  difficult  to  apply  and  remove.  In  addition,  increased  awareness  and 
concern  for  the  environment  and  worker  safety  have  caused  local  and  state 
governments  to  limit  volatile  organic  component  (VOC)  emissions  from  painting 
operations.  These  regulations  have  impacted  Naval  Air  Rework  Facilities  (NARFs) 
and  original  equipment  manufacturers  (OEMs)  by  limiting  the  amount  and  types  of 
paint  which  can  be  applied*  Numerous  facilities  have  been  threatened  with  fines 
and  closure  for  using  the  above  paint  system.  The  carcinogenic  effects  of 
chromates  which  are  used  in  aircraft  primers  (Mil-P-23377  and  Mil-P-85582) 
present  another  concern  with  current  coating  systems.  Use  of  chromates  has  not 
been  restricted  to  date  but  limiting  regulations  are  expected  in  the  near 
future . 

The  use  of  one  coating,  a  primer/topcoat,  which  is  adherent,  corrosion 
inhibiting,  flexible,  chemical  3r.d  weather  resistant,  will  provide  performance, 
time,  and  money-saving  improvements.  Application  of  one  flexible  coating 
reduces  the  risk  of  coating  failure  due  to  cracking  and  allows  easy  touch-up 
when  required.  Application  of  a  primer/topcoat  to  replace  two  coatings 
decreases  the  amount  of  VOC  emissions  during  the  painting  operation.  In 
addition,  the  coatings  developed  during  this  effort  were  specifically  formulated 
with  the  intent  of  minimizing  VOC  and  eliminating  chromates.  Other  advantages 
of  the  primer/topcoat  are  the  amount  of  time  and  manpower  saved  when  applying 
and  removing  the  system.  The  current  paint  system  requires  the  application  of  a 
primer  and  topcoat  over  the  entire  exterior  surface  of  the  aircraft  and 
application  of  a  spray  sealant  over  certain  designated  areas.  The 
primer/ topcoat  would  permit  the  application  of  only  one  coating  over  the 
aircraft,  thus  reducing  application  time  by  at  least  SOT.  In  addition,  the  time 
required  and  the  cost  to  strip  the  paint  from  the  aircraft  when  rework  is 
required  would  be  significantly  reduced.  The  use  of  a  primer/topcoat  would 
reduce  the  weight  of  the  paint  system  on  the  external  surface  of  an  aircraft  by 
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30  to  40Z.  For  an  F-14,  this  would  be  a  weight  reduction  of  app  :oximately  55 
pounds . 

The  initial  objective  of  this  investigation  was  to  develop  the 
primer/topcoat  coating.  During  development,  it  became  apparent  that  a  flexible 
primer  could  be  formulated  using  a  similar  binder  and  pigment  system.  The  use 
of  this  primer  would  require  the  application  of  a  conventional  topcoat.  The 
advantage  of  a  flexible  primer  is  elimination  of  the  need  for  a  sealant  coat 
while  improving  the  overall  flexibility  of  the  paint  system.  This  also  would 
decrease  application  time  and  coating  system  weight  by  eliminating  the  need  for 
a  sealant  coat.  Reference  (1)  discusses  an  evaluation  of  elastomeric  primers 
and  sealants  for  use  on  aircraft. 

Although  the  primer/topcoat  and  flexible  primer  both  were  designed  for  use 
on  Navy  aircraft,  they  would  not  be  used  in  conjunction.  The  advantages  of  both 
coatings  are  discussed  above  and  although  use  of  the  primer/ topcoat  would  be 
more  benificial,  until  extensive  field  testing  is  completed,  full  scale  use 
cannot  be  recommended.  Therefore,  introduction  of  both  coatings  provides  two 
alternative  approaches  to  improve  aircraft  coating  systems. 


2.0  COATING  PREPARATION  AND  EXPERIMENTAL  PROCEDURES 

During  the  three  phases  of  coating  development,  paints  were  prepared  and 
applied  to  aluminum  panels  for  optical  and  physical  testing.  The  formulated 
coatings  were  prepared  in  the  following  manner.  The  designated  pigments  were 
mixed  with  the  desired  resin  system  in  a  one  quart  glass  jar  half  filled  with 
glass  shot  (5  millimeters  in  diameter).  This  mixture  was  vigorously  agitated  on 
a  paint  shaker  for  approximately  30  minutes.  The  required  fineness  of  grind  of 
the  pigment  was  a  minimum  of  5  according  to  ASTM  D1210  using  a  Hegmen  gauge. 

Following  pigment  milling  and  dispersion  in  the  resin  system,  this  mixture 
was  added  to  the  appropriate  curing  agent  when  necessary.  The  viscosity  of  the 
for-ulated  coating  was  measured  using  a  Zahn  #2  cup.  A  viscosity  ranging  from 
18  22  seconds  was  desired  for  application  of  the  coating.  If  viscosity 

reduction  was  required,  the  admixed  material  was  diluted  with  solvent  specified 
by  the  resin  manufacturer  or  appropriate  substitutes.  The  resulting  coatings 
were  applied  to  aluminum  specimens  of  3.0  x  6*0  x  0.02  Inches  (7.62  x  15*24  x 
0.05  cm)  using  conventional  air  spray.  The  specimens  used  in  all  tests,  except 
the  flexibility  and  filiform  corrosion  tests,  were  2024-T3  bare  aluminum  alloy 
meeting  specification  QQ-A-250/4.  The  specimens  were  cleaned  and  chromated  with 
materials  conforming  to  MIL-C-81706  to  produce  a  chemical  conversion  coating 
meeting  MIL-C-5541.  The  filiform  test  specimens  were  2024  -  T3  Alclad  chromate 
conversion  coated  per  Mil-C-5541.  The  flexibility  test  specimens  were  2024-0 
temper  aluminum  alloy,  anodized  in  accordance  with  MIL-A-8625,  type  1. 

While  under  development,  the  formulated  coatings  were  tested  against  each 
other  for  comparison  and  illustration  of  the  best  formulation.  When  the  optimum 
formulations  were  determined,  they  were  tested  against  control  materials,  MIL-P- 
23377E  epoxy  primer  and  MIL-C-83286  polyurethane  topcoat.  Although  the  current 
revision  of  Mil-P-23377  is  the  ”D"  version,  the  "E"  revision  has  been  drafted. 
A  conrol  primer  meeting  the  "E"  revision  requirements  was  used  as  a  control  in 
this  study.  Koroflex,  a  one-component,  flexible  primer  manufactured  by  DeSoto, 
Inc.  was  used  as  the  control  for  the  flexible  primer  materials.  The 
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conventional  primers  were  applied  to  a  thickness  of  0.9  mils  (22.9_/(ra). 
Flexible  primers  were  applied  to  a  thickness  of  1.1  to  1.5  mils  (27.9  to 
38.1  yUm).  The  conventional  topcoats  were  applied  one  hour  following  primer 
application  to  a  thickness  of  1.8  to  2.0  mils  (45-7  to  50.8  m).  The 

primer/topcoats  were  applied  to  film  thickness  of  2-0  to  2.2  mils  (50.8  to 
55.9 yU  m).  In  all  tests,  the  primers  were  analyzed  without  a  topcoat;  for 
adhesion  and  corrosion,  they  also  were  tested  with  a  topcoat.  All  coatings  were 
allowed  to  cure  for  7  days  at  ambient  laboratory  conditions  prior  to  testing. 

The  set-to-touch  time  was  measured  as  the  time  following  application  when 
the  coating  clung  weakly  to  the  finger  when  touched  under  gentle  pressure,  but 
none  of  the  film  transfered  to  the  finger.  The  dry-hard  time  of  the  coatings 
was  measured  according  to  Method  4061  of  Federal  Test  Method  Standard  141B. 

The  method  was  performed  by  placing  the  coated  panel  between  the  thumb  and 
forefinger,  with  the  thumb  on  the  coating,  and  applying  maximum  pressure.  Tne 
impression  left  on  the  coating  was  then  lightly  polished  with  a  soft  cloth.  The 
dry-hard  time  was  recorded  as  the  time  following  application  when  the  Impression 
left  by  the  thumb  could  be  completely  removed. 

The  60  and  85  degree  gloss  was  measured  according  to  ASTM  Method  0523  using 
a  GG-7562  multi-angle  glossmeter  manufactured  by  Gardner  Laboratory.  Color  of 
the  pri.mer/topcoats  was  characterized  by  measuring  tristimulus  and  LAB  values 
using  the  McBeth  1G10S  colorimeter  with  illuminent  C. 

Adhesion  of  the  coating  systems  was  measured  by  wet-tape  test  defined  in 
ASTM  D3359,  Method  A  and  the  Scrape-Adhesion  Test  defined  in  ASTM  D2197,  Method 
B.  The  Wet-Tape  Test  was  performed  by  immersing  a  coated  specimen  in  distilled 
water  at  75+5°  F  (24+3°  C)  for  24  hours.  Upon  removal,  two  parallel  cuts  were 
made,  one  inch  apart,  through  the  coating  and  into  the  substrate.  Using  firm 
pressure,  a  one-inch  wide  strip  of  3M-250  masking  tape  (manufactured  by 
Minnesota  Mining  and  Manufacturing  Company)  was  placed  on  the  coating 
perpendicular  to  the  direction  of  the  cuts.  Following  this,  the  tape  was 
removed  in  a  quick  and  steady  puil.  The  coating  waa  then  inspected  and 
evaluated  in  accordance  with  the  following  system: 

5A  No  peel  or  removal 

4A  Trace  peeling  or  removal  along  the  cut 

3A  Jagged  removal  along  cuts  up  to  1/16  inch  (1.6mm)  on  either  side 

2A  Jagged  removal  along  most  of  the  cuts  up  to  1/8  inch  (3-2mm)  on 

either  side 

1A  Removal  from  over  50Z  of  the  area  under  the  tape 

0A  Removal  of  all  the  coating  under  the  tape  and/or  beyond  the  tape 

The  adhesion  of  the  primers  and  pr imer/topcoats  to  the  substrate  and  the 
Intercoat  adhesion  between  the  topcoats  and  the  primer  were  evaluated  using  the 
SG-1605  Scrape-Adhesion  Test  Apparatus  manufactured  by  Gardner  Laboratory.  The 
test  was  performed  by  guiding  a  weighted  stylus  at  a  45-degree  angle  to  the 
specimen  slong  the  substrate  into  the  coating  being  tested.  The  scrape-adhesion 
was  recorded  as  the  heaviest  weight  used  without  the  stylus  shearing  the  coating 
from  the  underlying  surface.  For  primers  and  primer/ topcoats,  this  surface  was 
the  aluminum  substrate,  for  topcoats,  it  was  the  primer  coat. 

The  coatings  were  tested  for  resistance  to  hydraulic  fluids  conforming  to 
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specif icatons  MIL-H-5606,  MIL-H-83282,  and  MIL-H-83306  Monsanto  Skydrol  500B  and 
a  lubricating  oil  conforming  to  Specification  MIL-L-23699.  Coated  specimens 
were  immersed  in  the  MIL-H-5606  and  MIL-H-83282  hydraulic  fluids  at  150°  F 
(66°  C)  for  24  hours,  in  MIL-L-23699  lubricating  oil  at  250°  F  (121°  C)  for  24 
hours,  and  in  MIL-H-83306  hydraulic  fluid  at  70°  F  (21°  C)  for  7  days.  Upon 
removal,  the  coatings  were  examined  for  softening,  blistering,  loss  of  adhesion, 
and  any  other  coating  defects. 

Salt-spray  tests  were  conducted  according  to  ASTM  Method  B117.  Specimens 
were  scribed  with  an  "X"  through  the  coating  system  and  into  the  substrate  prior 
to  the  exposure  period.  Although  the  specified  exposure  period  for  M11-P-23377E 
and  Mil-C-83286B  are  1000  and  500  hours,  respectively,  additcnal  specimens  were 
exposed  for  2000  hours  and  for  one  year.  The  specimens  were  subsequently 
examined  for  corrosion  deposits  in  the  scribe  and  blistering  and  uplifting  of 
the  coating. 

Additional  salt  spray  tests  were  performed  using  a  specimen  consisting  of 
an  aluminum  panel  attached  to  a  graphite/epoxy  composite  as  illustrated  in 
Figure  1.  A  6  x  6  x  0.125  inch  (15.24  x  15*24  x  0.32  cm)  aluminum  specimen 
conforming  to  QQ-A-250/12  (T6  temper),  anodized  per  Mil-A-8625,  Type  I  was 
primed.  Two  diagonal  intersecting  scribes  were  made  through  the  primer  and  into 
the  substrate.  A  3  x  3  x  0.09  inch  (7.62  x  7*62  x  0.24  cm)  graphite/epoxy  panel 
with  0,  90  orientation  of  approximately  16  plies  was  attached  to  the  center  of 
the  aluminum  specimen  with  four  nylon  fasteners.  Four  2  inch  lines  were  scribed 
along  the  edge  of  the  composite  into  the  aluminum.  The  specimen  was  then 
exposed  to  5  X  salt  spray  for  500  hours,  removed,  disassembled  and  analyzed  for 
coating  defects  and  corrosion  of  the  aluminum. 

The  filiform  corrosion  test  was  performed  by  scribing  an  ”X"  through  the 
applied  coating  and  into  the  aluminum  substrate.  The  panel  was  then  placed  in  a 
desiccator  approximately  2  inches  above  concentrated  (12  normal)  hydrochloric 
acid  for  65  minutes.  Without  rinsing  the  specimen,  it  then  was  placed  in  a 
chamber  at  102°  F  (39°  C)  and  80  percent  relative  humidity  for  1000  hours.  The 
specimens  were  then  examined  for  deformities  in  the  coating  and  corrosion  of  the 
aluminum,  especial  ly  thread  like  defects  in  the  film  stemming  from  the  scribe. 

The  coatings  were  evaluated  for  striopablility  by  placing  a  painted 
specimen  at  a  60°  angle  with  the  horizontal.  Mll-R-81294  paint  remover  was 
poured  along  the  upper  edge  to  completely  cover  the  surface.  After  15  minutes, 
the  specimen  was  brushed  and  rinsed  with  water,  removing  the  loosened  coating. 
The  area  of  the  specimen  in  which  the  coating  was  removed  was  recorded. 

Humidity  resistance  tests  were  performed  by  exposing  painted  specimens  to 
95%  relative  humidity  and  120°  F  (49°  C)  for  30  days.  The  coatings  were  then 
examined  for  blistering,  softening,  and  loss  of  adhesion. 

The  coating  systems  were  tested  for  flexibility  according  to  ASTM  Method 
D1737.  Spacime-  s  at  -60°  F  (-51°  C)  were  bent  around  1/8,  1/4,  1/2,  and  1  inch 
mandrels.  After  returning  to  room  temperature,  the  coating  systems  were 
examined  for  cracking  along  the  bend. 

The  coating  systems  were  tested  for  impact  flexibility  as  defined  in  Method 
6226  of  Federal  Test  Method  Standard  1418.  The  test  inrtruaent  consisted  of  a 
solid  steel  cylinder  with  spherical  knobs  protruding  from  the  end.  These  knobs 
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were  designed  such  that  the  coating  system  could  be  subjected  to  elongations  of 
0-5,  1,  2,  5,  10,  20,  40,  and  60  percent.  The  steel  cylinder  was  allowed  to 
fall  freely  from  a  height  of  42  Inches  (1.05  meters)  through  a  hollow  guide 
cylinder,  striking  the  reverse  side  of  a  coated  specimen.  The  imprints  formed 
from  the  knobs  were  then  examined  for  cracking.  The  imprint  causing  the  highest 
elongation  which  did  not  cause  cracking  of  the  coating  was  recorded  as  the 
impact  flexibility. 

Painted  specimens  were  exposed  for  500  hours  in  a  6000-watt,  xenon-arc 
weatherometer.  The  continuous  cycle  consisted  of  102  minutes  of  high-intensity 
light  only  and  18  minutes  ot  light  and  water  spray.  The  specimens  were  tested 
according  to  ASTM  Method  G26,  Type  BF  with  the  conditions  in  the  chamber  as 
follows : 

Black  body  temperature  140  +  5°  F(60+3°  C) 

Relative  humidity  50  +  57. 

Intensity  of  the  xenon  arc  0.55  +  0-05  watts  per  square  meter  at  340 

nanometers  wavelength 

After  500  hours  exposure,  the  specimens  were  examined  for  substrate  corrosion 
and  coating  color,  gloss,  and  impact  flexibility  changes.  Although  Mil-C-83286B 
specifies  the  use  of  a  carbon-arc  weatherometer,  the  xenon-arc  exposure  has  been 
demonstrated  to  be  as  severe. 

The  topcoats  were  tested  for  heat  resistance  by  subjecting  coated 
specimens  to  400°  F  (149°  C)  for  four  hours.  The  coatings  were  then  examined  for 
changes  in  color,  gloss,  and  impact  flexibility. 


3-0  COATING  FORMULATION 

The  primer/ topcoat  development  was  completed  in  three  phases.  In  the  first 
phase,  various  polymeric  binders  were  screened  for  adhesion,  flexibility, 
chemical  and  weather  resistance  according  to  the  methods  previously  described. 
Due  to  the  stringent  requirements  for  the  desired  coating,  many  resin  systems 
were  Immediately  eliminated  from  sons iderat ion.  In  general,  epoxy  polymers  have 
poor  weather  resistance,  alkyds  do  not  have  the  required  chemical  or  weather 
resistance,  and  acrylics  lack  adhesion,  durability,  and  chemical  resistance. 
Polyurethane  resins  were  the  primary  binder  candidates.  After  analyzing  a 
number  of  polyurethane  resins,  the  most  promising  material  based  on  the  above 
properties  was  a  polyurethane  which  was  obtained  by  reacting  a  blend  of 
polyester  polyols  (X3009-Part  A  manufactured  by  Coatings  for  Industry)  with 
hexanethy Lene  diisocyanate  (X3009  part  B).  Table  I  lists  the  resin 
characteristics  and  Figures  2  and  3  Illustrate  the  Infrared  spectra  of  the  two 
resins,  respectively. 

The  objective  of  the  second  phase  of  the  pr imer/topcoat  development  was  to 
formulate  a  pigment  system  which  would  provide  opacity,  low  gloss,  corrosion 
protection,  and  a  gray  coating.  The  pigments  also  were  evaluated  for  effects  on 
coating  flexibility  and  adhesion.  This  phase  was  performed  by  selecting  and 
combining  corrosion  inhlbitlve,  opaque,  and  extender  pigments  and  Incorporating 
them  into  the  selected  polyurethane  resin  at  various  concentrations.  A 
theoretical  prediction  and  statistically  designed  experimental  verification 
approach  outlined  in  references  (2)  and  (3)  was  used  to  determine  the  most 
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likely  optimum  component  concentrations  and  the  compositions  to  be  tested  to 
verify  these  predictions.  Since  the  objective  was  to  develop  white  and 
camouflage  gray  coatings,  candidate  pigments  had  to  be  white,  gray,  or  black. 
Extender  pigments  reduce  gloss  but  provide  little  or  no  opacity  to  the  dry  film. 

The  most  promising  pigment  system  consisted  of  titanium  dioxide,  zinc 
phosphate,  zinc  molybdate,  titanium  dioxide  vesiculated  beads,  and  an  organic 
zinc  salt  (SICORIN  R 2  manufactured  by  BASF).  Titanium  dioxide  and  titanium 
dioxide  vesiculated  beads  are  the  primary  pigments  for  providing  opacity.  The 
vesiculated  beads  also  assist  in  reducing  gloss  due  to  their  high  oil  absorption 
characteristics  (2).  Zinc  molybdate,  zinc  phosphate,  and  Sicorin  RZ  are 
corrosion  inhibitors.  Table  II  lists  the  characteristics  of  these  pigments. 

After  defining  the  binder/pigment  system,  the  final  phase  of  the 
development  effort  was  completed  by  optimizing  the  solvent  and  pigment 
concentrations  to  obtain  a  material  that  exceeded  the  performance  requirements 
of  the  primer  (MIL-P-23377E)  and  the  topcoat  (MIL-C-83286B).  The  optimized 
composition  of  a  lusterless  white  and  a  gray  primer/ topcoat  along  with  critical 
compositional  properties  are  provided  in  Table  III.  Physical  and  optical 
properties  of  these  materials  will  be  presented  and  discussed  in  the  next 
section  of  this  report.  Initially,  the  candidate  binder  systems  were  thinned 
using  solvents  recommended  by  the  polymer  resin  manufacturer.  After  it  was 
determined  that  the  X3009  polyurethane  resin  system  manufactured  by  Coating  For 
Industry  was  the  prime  candidate,  Mil-T-81772,  a  standard  urethane  thinner,  was 
used.  In  this  final  phase  of  development  and  optimization,  1,1,1 
trichloroethane  was  substituted  for  the  Mil-T-81772.  This  was  done  because 
1,1,1  trichloroethane  currently  is  an  exempt  solvent  and  thinning  viscosity  can 
be  obtained  without  Increasing  the  measured  volatile  organic  content  (VOC) . 

During  the  primer/topcoat  development,  it  became  apparent  that  the  raw 
materials  being  used  could  also  be  applied  to  formulate  flexible  primers,  with 
and  without  chromates.  As  a  coinciding  effort,  an  investigation  was  undertaken 
to  develop  these  primers.  Corrosion  inhibiting  pigments,  including  zinc 
chromate,  strontium  chromate,  barium  chromate,  along  with  those  previously 
Identified,  were  combined  with  the  x3009  polyurethane  using  an  extreme  vertices 
statistical  design  (A).  The  three  critical  properties  evaluated  were  adhesion, 
flexibility,  and  corrosion  inhibition.  Table  IV  list  the  composition  of  the 
NADC  flexible  primer.  The  properties  of  this  material  are  presented  and 
discussed  in  the  following  section. 


4.0  COATING  TEST  RESULTS  AND  DISCUSSION 

The  properties  of  the  developed  primer/topcoat  and  flexible  primers  are 
listed  in  Table  V  along  with  critical  performance  requirements  of  M11-P-23377E 
epoxy  primer  and  M11-C-83286B  topcoat. 

4.1  Primer/Topcoat  Analysis 

From  the  data  in  Table  V,  it  is  evident  chat  tne  primer/topcoat  meets  all  of 
the  critical  requirements  for  both  specifications.  Although  the  M11-C-83286B 
60°  gloss  requirements  for  camouflage  topcoats  is  7  to  12,  Navy  aircraft  are 
painted  with  a  special  designation  M11-C-83286B,  “gunship  quality"  which  has  60° 
and  85°  gloss  requirements  of  less  than  3.  Gloss  is  partially  dependent  upon 
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pigment  milling  and  paint  application  procedures,  therefore  slight  formulation 
modification  may  be  necessary  to  obtain  the  desired  gloss.  The  formulation 
concentrations  listed  in  Table  III  are  approximate  and  reduction  of  gloss  may  be 
accomplished  by  using  a  'nigh  oil  absorption  flatting  agent  such  as  amorphous 
silica.  However,  because  addition  of  flatting  agents  alsc  can  cause  loss  in 
flexibility,  large  amounts  of  these  agents  are  not  recommended-  In  addition,  it 
is  believed  that  a  60°  gloss  of  below  5  and  an  85°  gloss  of  below  10  are  not 
significant  increases  and  will  not  impact  aircraft  camouflage  and  vulnerability. 

The  specified  exposure  period  for  M11-P-23377E  and  M11-C-83286B  on  2024-T3 
in  salt  spray  is  1000  and  500  hours,  respectively.  However,  the  pr imer/topcoat 
passed  this  requirement  and  the  exposure  period  was  continued  for  one  year. 
Figure  4  is  a  photograph  of  Mil-P-23377E  specimens.  Figure  5  is  M11-P-23377E 
topcoated  with  Mil-C-832863,  and  Figure  6  is  the  lusterless  white  primer/topcoat 
following  2000  hours  in  5Z  salt  spray.  These  epeciaens  exhibited  no  substrate 
corrosion  or  blistering  of  the  coatings.  Figure  7  illustrates  primer/ topcoat 
specimens  following  one  year  in  salt  spray.  Prior  to  chemically  removing  the 
coating  in  order  to  analyze  the  substrate,  it  was  observed  that  the  coating  had 
blistered  but  was  not  punctured  along  the  bottom  edge  of  the  exposed  specimens 
and  at  one  small  area  at  the  upper  tip  of  one  of  the  scribes.  On  both 
speclmers,  corrosion  was  obse  ved  at  the  areas  where  the  coating  had  blistered. 
Due  to  the  extent  and  location  of  the  corrosion  and  the  duration  in  salt  spray, 
these  lesults  indicate  good  corrosion  protection  of  the  aluminum. 

Yellowish  deposits  were  observed  in  the  circular  corrosion  areas  and  in  the 
scribe  as  shown  in  Figures  9  and  10.  These  deposits  are  not  grain-like  as  is 
usually  observed  with  sodium  chloride  and  aluminum  oxide  deposits.  Chemical 
analysis  of  these  deposits  indicates  a  large  concentration  of  aluminum  and 
smaller  concentrations  of  chromium,  zinc,  and  molybdenum.  Figure  10  is  the 
scribe  area  ot  a  primer/topcoat  specimen  after  2000  hours  in  salt  spray. 

Although  the  deposits  are  present  on  the  specimens,  they  do  not  cover  the  entire 
scribe  area,  indicating  that  a  build-up  of  these  deposits  occurs  with  exposure 
in  salt  spray.  Upon  further  examination,  it  was  determined  that  there  were  no 
pits  under  these  deposits  in  the  scribe  area.  For  comparison.  Figure  11  is  an 
NADC  fiexlble  primer  specimen  exposed  to  salt  spray  for  one  year  which  had  no 
deposits  in  the  scribe.  The  scribe  area  of  this  specimen  was  shiny,  revealing 
the  aluminum  substrate. 

The  volatile  organic  content  (V0C)  of  the  primer/ topcoat  prior  to  thinning 
is  395  grams  >f  organic  solvent  per  liter  of  paint.  After  thinning  to  spray 
viscosity  (2C  -  22  seconds  with  a  Zahn  2  cup)  with  1,1,1  trichloroethane,  which 
is  currently  an  exempt  solvent,  the  V0C  of  the  primer/topcoat  is  295  g/1. 
Currently,  the  most  stringent  solvent  emission  requirements  are  set  by  the  South 
Coast  Air  Quality  Control  District  in  California.  The  limitations  for  topcoats 
are  420  g/1  for  aerospace  equipment  and  150  g/1  for  misceLlanious  metal  parts. 
The  prlraer/topcoat  meets  both  of  these  regulations  and  has  the  added  advantage 
of  not  requiring  a  primer  coat,  further  minimizing  solvent  emissions. 

As  stated  previously,  adhesion,  flexibility,  strlppability,  corrosion 
resistance,  fluid  resistance,  heat  resistance,  and  weatherabl 1  tty  of  the 
primer / topcoat  meet  or  exceed  the  appropriate  primer  and  topcoat  specification 
requirements.  The  benifits  of  this  material  are: 

l.  Decreased  paint  application  time  and  manpower 
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2.  Less  applied  paint  and  lower  aircraft  weight 

3.  Reduced  aircraft  downtime 

4.  Less  volatile  organic  solvent  emissions 

5.  No  chromate  emissions 

The  cost  of  aircraft  painting  and  stripping  subsequently  can  be  reduced  due 
to  less  manpower  and  material  requirements.  Lower  VOC  and  the  absence  of 
chromates  in  the  coating  are  benificlal  for  worker  safty  and  environmental 
concerns  which  also  lessens  the  burden  on  painting  facilities  such  as  NARFs  and 
OEMs  in  conforming  with  emission  regulations. 

4.2  NADC  Flexible  Primer  Analysis 

The  NADC  flexible  primer  meets  or  exceeds  all  the  requirements  of  Mil-P- 
23377E  except  the  set-to-touch  time  which  is  less  than  30  minutes;  the  flexible 
primer  is  set-to-touch  in  less  than  45  minutes.  This  is  not  considered 
significant  because  the  set-to-touch  and  dry  hard  times  of  the  flexible  primer 
are  fat  less  than  that  for  the  topcoat,  which  would  normally  be  applied  over  the 
primer.  Therefore,  the  additional  15  minutes  required  for  the  set-to  touch  time 
for  the  flexible  primer  would  not  add  a  significant  amount  of  time  to  apply  the 
entire  coating  system  to  an  aircraft.  It  should  also  be  noted  that  the 
polyurethane  binder  system  of  this  flexible  primer  is  similar  to  that  of  the 
MIL-C-83286*  Overcoating  with  MIL-C-83286  shortly  after  application  of  this 
primer  will  improve  the  intercoat  adhesion  of  the  paint  system.  The  main  reason 
for  delay  between  priming  and  topcoating  is  to  allow  most  of  the  primer  solvent 
to  evaporate.  This  will  occur  within  30  minutes. 

One  objective  in  developing  this  coating  was  to  meet  the  requirements  for  a 
proposed  specification  for  a  flexible  primer  (Table  VI).  To  date,  the  only 
material  known  to  meet  these  requirements  is  Koroflex  (DeSoto,  Inc.).  The  NADC 
flexible  primer  meets  or  exceeds  all  of  these  requirements  except  elongation  at 
break.  The  elongation  at  break  of  the  NADC  primer  is  312.  Although  this  is 
significantly  less  than  the  1002  requirement,  the  flexibility  required  of  a 
primer  to  prohibit  coating  failure  on  an  aircraft  is  unknown.  Koroflex  has 
performed  well  in  field  tests  on  operational  aircraft.  Field  testing  of  the 
NADC  primer  is  currently  being  performed  to  determine  if  its  flexibility  is 
adequate  to  significantly  reduce  cracking  of  the  aircraft  paint  system. 
Increasing  the  flexibility  of  the  NADC  primer  may  be  possible  by  blending  the 
polyurethane  binder  with  a  more  flexible  resin  and  by  incorporating  elastomeric 
fillers  into  the  coating.  Both  of  these  techniques  would  cause  the  addition  of 
elastomeric  domains  in  the  cured  coating  which  would  relieve  stresses, 
prohibiting  cracking  of  the  coating  (5). 

The  corrosion  properties  of  the  NADC  flexible  primer  are  notable.  Figures 
12  and  13  illustrate  the  NADC  primer  with  and  without  a  topcoat  after  2000  hours 
In  salt  spray.  Figure  14  illustrate  Koroflex  specimens  after  2000  hours  salt 
spray.  All  of  the  specimens  had  no  corrosion  of  the  substrata  or  uplifting  of 
the  coating.  Figure  14  shows  some  surface  staining  of  the  Koroflex  due  to 
inadvertent  splashing  of  a  contaminent;  however,  no  damage  of  the  coating  was 
observed.  Figure  15  illustrates  the  NADC  flexible  primer  after  l  year  exposure 
to  5X  salt  spray.  There  was  no  corrosion  or  uplifting  and  the  scribe  area  was 
shiny,  indicating  excel  lant  corroeion  inhibition.  Figure  il  further  illustrates 
the  corrosion  protection  provided  by  the  NADC  flexible  primer. 
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The  corrosion  inhibiting  pigaents  utilized  in  the  flexible  primer,  as 
indicated  in  Table  IV,  are  a  combination  of  strontium  chromate,  barium  chromate, 
zinc  chromate,  and  zinc  molybdate.  These  pigments  and  their  concentrations  were 
determined  using  a  statistical  experimental  design  to  determine  the  most 
effective  inhibiting  system  for  this  primer.  It  must  be  noted  that  in  the  X3009 
polyurethane  resin  system,  this  exact  pigment  formulation  provided  corrosion 
protection  superior  to  any  single  pigment,  including  stontium  chromate. 

A  second  objective  in  the  primer  formulation  effort  was  to  develop  a  non¬ 
lead,  non-chromate  primer  for  aluminum  which  will  provide  all  of  the  desired 
properties,  especially  corrosion  inhibition.  It  is  obvious  from  the 
primer/ topcoat  formulation  that  non-lead,  non-chromate,  corrosion  preventive 
coatings  for  aluminum  can  be  develped.  Currently,  there  are  two  military 
specifications,  Mil-P-52995  and  M 1 1 -P-53030,  for  lead  and  chrome  free  corrosion 
preventive  primers  for  ferrous  and  non-ferrous  substrates.  The  pigment  system 
in  these  primers  contains  iron  oxide,  zinc  phosphate,  and  Slcortn  RZ.  Mil-P- 
52995  is  a  phthalic  alkyd  binder  and  Mil-P-53030  is  an  epoxy  binder.  Several 
preliminary  in-house  primers  were  developed  which  had  fair  corrosion  protection. 
This  investigation  Ls  continuing  In  order  to  develop  an  optimum  coating  witnout 
lead  or  chrome  pigments. 

The  VOC  of  the  NADC  flexible  primer  is  442  g/1  prior  to  thinning  and  294 
g/1  after  thinning  to  spray  viscosity  with  1,1,1  trlchloroethane.  The  current 
South  Coast  Air  Quality  Control  District  Regulations  for  primers  are  350  g/1  for 
aero-space  equipment  and  340  g/l  for  metal  parts.  The  thinned  flexible  primer 
meets  both  of  these  requirements. 


5.0  CONCLUSIONS 

A  coating  has  been  developed  which  can  be  applied  directly  to  an  aluminum 
substrate  and  provide  the  properties  of  both  a  primer  and  a  topcoat.  Tnls 
coating  meets  all  of  the  critical  performance  requirements  of  the  primer  and 
topcoat  currently  used  on  Navy  aircraft.  The  pr iaer/topcoat  coating  provided 
corrosion  protection  for  an  aluminum  subatrate  for  over  2000  hours  in  salt  spray 
with  a  non- lead  and  non-chrome  pigment  system.  When  used  to  replace  the  primer 
and  topcoat  coating  system  on  Navy  aircraft,  the  pr Imer/topcoat  will  reduce 
paint  application  cost  and  time,  aircraft  downtime,  and  volatile  organic  and 
chromate  emissions. 

A  flexible  pr'mer  has  been  developed  which  meets  the  requirements  for  Mil- 
P-21377E.  This  primer  also  passes  all  of  the  requirements  of  a  proposed 
flexible  primer  specification  except  elongation  at  break.  It  does  pass  other 
stringent  low  and  ambient  temperature  flexibility  requirements. 


6.0  FUTURE  EFFORTS 

Field  tesLs  on  operational  F-14  aircraft  are  planned  for  the  primer / topcoat 
and  f  1  exthle  primer  discussed  in  this  report.  These  coatings  also  are  being 
analyzed  1  ra  the  laboratory  for  their  performance  on  graphlte/epoxy  composites 
common  >n  fart  leal  military  aircraft.  Additional  coating  development  Is  being 
performed  to  obtain  a  non- Lead,  non-chrome  primer  for  aluminum  and  to  develop  a 
more  flexible  primer. 
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Table  I:  Characteristics  ot  Polyurethane  Resin  X3009. 

X3009  Component  A 


Percent  Solids 

46.2 

Hydroxyl  Numbe*" 

71 

Acid  Number 

9 

Average  Equivalent 

Weight 

79t5 

Density 

1.06 

X300?  Component  B 

Percent  Solids 

75.4 

Percent  Isocyanate 

(NCO)  Content 

16.5 

Average  Equivalent  Wejght 

255 

Density 

1.07 
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Table  II:  Properties  of  Pigments 


Titanium 

Dioxide 

Zinc 

Mol vbdate 

Zinc 

PhosDhate 

Si  cor in 

RZ 

TiVsBD 

Appearance 

White 

White 

White 

White 

White 

Shape 

Spherical 

Spherical 

Rectangular 

Platelet 

Spherical 

Density  (g/ml) 

4.0 

5.0 

3.6 

2.5 

0.6 

Oil  Absorption 
(ASTM  D281) 

29.3 

16.0 

23. 2 

57.2 

146.8 

Particle  Size, 

Average,  in  microns 

0.2 

4.0 

6.0 

2.5 

5.0 

12 
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Table  II:  Properties  of  Pigments 


Titanium 

Dioxide 

Zinc 

Mol vbdate 

Zinc 

Phosohate 

Sicorin 

R l 

TiVsBD 

Appearance 

White 

White 

White 

White 

White 

Shape 

Spherical 

Spherical 

Rectangular 

Platelet 

Spherical 

Density  (g/ml) 

4.0 

5.0 

3.6 

2.5 

0.6 

Oil  Absorption 
(ASTM  D281) 

29.3 

16.0 

23.2 

57.2 

146.6 

Particle  Size, 

Average,  in  microns 

0.2 

4.0 

6.0 

2.5 

5.0 

12 
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Tabie  III:  Composition  at  Lusterless  White  Primer/Topcoat 


Component  A 


Percent  by  Weight 


*3009  A  37.8 

Titanium  dioxide  1.1 

Titanium  dioxide  ves.  bds.  0.4 

Z.nc  Phosphate  17.1 

icorin  RZ  1.7 

inc  molybdate  30. 1 

Sub-total  88.2 


Component  B 

i '0098  11.8 

Total  100.0 


Those  materials  are  mixed  approximately  4  parts  of  Component  A  to 
i  part  of  Component  B  by  volume.  26  grams  <20  milliliters)  o-f 
1,1,1  tr ichloroethane  were  added  to  obtain  a  spray  viscosity  o-f 


20  to  22  seconds  usinq  a  Zahn  2  cup. 

Figment  Volume  Concentration  33.3 

pigment-To-Binder  Ratio  1.9 

Wet  Density  (g/ml)  1.7 

Dry  Density  (g/ml)  2.1 

Volatile  Organic  Content  (g/liter  o-f  paint) 

After  thinning  with  1,1,1  trichloroethane  295 

Prior  to  thinning  395 
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Table  IV:  Composition  o-f  NADC  Polyurethane  Flexible  Primer 
Component  A 
X 3009- A 

Strontium  chromate 
Zinc  chromate 
Barium  chromate 
Zinc  molybdate 
Titanium  dioxide 
Magnesium  silicate 
Sub-total 

Component  B 

X3009-B 

Total 

These  materials  ar 
1  part  of  Componen 
1,1,1  tr ichl oroetnane  were  added  to  obtain  a  spra/  viscosity  o-f 


20  to  22  seconds  using  a  Zahn  2  cup. 

Pigment  Volume  Concentration  20.4 

Figment-To-Binder  Ratio  .7 

wet  Density  (g/ml '  1.3 

Dry  Density  (g/ml)  1.6 

Volatile  Organic  Content  tg/liter  of  paint) 

After  thinning  with  1,1,1  tr ichloroethane  294 

Prior  to  thinning  395 


Weight  Percent 

55.2 

4.4 

4.4 
5.0 

5.4 
3. 1 
5.6 

81.1 


18.9 

100.0 

e  mixed  approximately  4  parts  of  Component  A  to 
t  B  by  volume.  40  grams  (37.8  milliliters)  of 
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Aluminum 

Specimen 


Graphite/Epoxy 

Specimen 


2"  Scribe-Line* 


Along  Edge  of 
Graphite-Epoxy  Panel 


Diagonal  Scribe-Line 
Across  Face  of 
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FIGURE  .  CIRCULAR  AREA  ON  PRIMER/TOPCOAT  SPECIMEN 
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FIGURE  .  SCRIBE  AREA  ON  PRIMER/TOPCOAT  SPECIMEN 
EXPOSED  TO  SALT  SPRAY  FOR  ONE  YEAR  (20X) 
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FIGURE  .  SCRIBE  AREA  ON  THE  NADC  FLEXIBLE  PRIMER 
EXPOSED  TO  SALT  SPRAY  FOR  ONE  YEAR  (20X) 
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Figure  15:  NADC  Flexible  Primer  Exposed  to  Salt  Spray  for  one  year. 
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INTRODUCTION 

The  standard  paint  system  for  naval  aircraft  consists  of  a  polyurethane  topcoat  (MIL-C-83286  or 
MIL-C-85285)  over  a  epoxy-polyamide  primer  (MIL-P-23377  or  MIL-P-85582).  Occasionally,  a 
polysulfide  sealant  (MIL-S-8802  or  MIL-S-81 733)  is  applied  between  the  primer  and  the  topcoat  to 
increase  the  flexibility  of  this  coating  system  in  highly  stressed  areas  such  as  fastener  patterns.  The 
topcoat  provides  the  weather,  abrasion,  and  fluid  resistance,  and  the  optical  properties  such  as  color, 
opacity,  and  gloss.  The  primer,  which  currently  contains  carcinogenic  pigments  (chromates),  acts  as  a 
corrosion  inhibitor  and  an  adhesion  promoter. 

In  September  of  1 986,  the  Naval  Air  Development  Center  developed  a  single  coating  system  to  replace 
the  standard  two  or  three  coating  systems  described  above.  In  effect,  a  self-priming  topcoat  (SPTC)  ts 
produced  (1).  Equivalent  or  superior  pain  properties  were  achieved  with  potential  weight,  material.  ' 
labor  savings.  This  SPTC  was  developed  for  use  on  aluminum-skinned  aircraft.  Since  the  amour, 
graphite  fiber  reinforced  epoxy  (Gr/Ep)  composite  components  used  on  Navy  aircraft  is  rapidly 
increasing,  the  current  effort  was  undertaken  to  determine  the  compatibility  of  the  SPTC  with  Gr/Ep 
composi*p  substrates. 


EXPERIMENTAL 

MATERIALS 

The  materials  analyzed  in  this  effort  were  the  SPTC  and  the  control  coating  system  (MIL-P-23377/ 
MIL-C-83286)  on  Gr/Ep  substrates.  The  SPTC  consisted  of  a  two  component  aliphatic  polyurethane 
resin  with  a  non-lead,  non-chromate  pigment  system  (Table  I).  Specifically,  the  resin  components  are  a 
polyester  diol  reacted  with  a  hexamethytene  aiisoeyanate.  The  pigment  system  consisted  of  titanium 
dioxide  vesticulated  beads  (2),  titanium  dioxide,  a  proprietary  organo-zinc  complex,  zinc  moiydbate,  and 
zinc  phosphate.  The  titanium  dioxide  vesticulated  beads  and  the  titanium  dioxide  impart  the  opacity  and 
color  to  the  SPTC  while  the  three  other  pigments  mainly  provide  corrosion  inhibition  but  also  contribute 
to  the  opacity  and  color.  The  solvent  system,  excluding  the  solvents  in  the  resin  system,  consisted  solely 
of  1,1,1-trichloroethane  whicn  is  currently  classified  as  a  volatile  organic  compound  (VOC)  exempt 
solvent. 

The  control  coating  system  consisted  of  an  epoxy-polyamide  primer  (MIL-P-23377  type  I)  under  an 
aliphatic  polyurethane  topcoat  (MIL-C-83266).  The  primer  used  in  this  analysis  contained  approximately 
27%  strontium  chromate  by  weight  in  the  dry  film. 

The  substrate  material  consisted  of  the  Hercules  AS/3501-6  graphite  fiber/epoxy  matrix  composite 
system. 

PROCEDURES 

Application 

The  surfaces  of  the  Gr/Ep  substrates  were  prepared  by  gently  wiping  using  non-oil  extractable  wipes 
moistenad  with  reagent  grade  methyl  ethyl  ketone.  The  coating  were  applied  using  conventional  air 
spray  equipment  at  the  desired  coating  thicknesses:  0.6  mils  (15.4  micron)  to  0.9  mils  (22.86  micron)  for 
MIL-P-23377.  and  1.7  mils  (43.18  micron)  to  2.3  mils  (58.42  micron)  for  both  MIL-C-38286  and  the 
SPTC.  The  coatings  were  allowed  iO  cure  for  one  week  at  ambient  laboratory  conditions  prior  to  testing. 
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The  two  coating  system  were  analyzed  based  on  adhesion,  fluid  immersion,  and  accelerated 
environmental  exposure  properties.  In  :he  tests  involving  fluid  and/or  environmental  acrylic  lacquer  to 
prevent  moisture  diffusion  through  the  composite  specimen  to  the  coating/ substrate  interface.  Also,  the 
perimeter  of  the  coated  test  panels  we.ro  sealed  with  wax  to  prevent  edge  effects. 

Adhesion 

The  X-cut  tape  and  the  cross-hatch  tape  tests  (ASTM  D3359,  Methods  A  and  B)  were  used  to  analyze 
the  adhesion  of  the  coatings  to  the  Gr/Ep  substrates  (ihree  trials  per  coating  per  test).  Wet  tape 
adhesion  tests  (Fed.  T  ?st  Method  Std.  141C,  Method  6301  2)  were  also  conducted  in  which  the  coated 
substrates  were  first  subiected  to  24  hours  static  immersion  in  distilled  water  at  room  temperature  (75  ± 
5°F)  before  using  X-cut  and  cross-hatch  test  procedures.  Accelerate  1  wet  tape  adhesion  tests  were 
performed  in  which  the  temperature  was  120  ±  5°F  at  4  and  10  days.  The  dry  and  wet  tape  tests  were 
evaluated  using  the  classifications  listed  in  ASTM  D3359  (Tables  II  &  III). 

Fluid  Immersion 

The  coated  Gr/Ep  specimens  (two  trials  per  coating  per  test)  were  exposed  to  a  variety  of  fluids,  at 
various  temperatures  and  durations:  nydraulic  fluid  (MIL-H-83282)  at  150  ±  5°F  for  1  day,  lubricating  oil 
(MIL-L-23699)  at  250  ±  5°F  for  1  day,  jet  fuel  at  75  ±  5°F  for  14  days,  distilled  water  at  75  ±  5°F  for  4 
ana*iO  days.  After  tne  specimens  were  subjected  to  the  appropriate  test  conditions,  the  coatings  were 
examined  for  softening,  blistering,  uplifting  or  any  other  defects. 

Accelerated  Environmental  Exposure 

Accelerated  weathering,  95%  relative  humidity,  and  5%  NaCi  salt  fog  tests  were  used  to  determine 
coating/substrate  resistance  to  these  accelerated  environmental  conditions.  In  alt  three  tests  (2  trials  per 
ccatmg  per  test),  to  the  coating  were  examined  for  blistering,  uplifting,  or  any  other  coating  delamination 
defect  after  being  subiected  to  the  designated  test  conditions.  For  500  and  1000  hr  xenon-arc 
accelerated  weathering  (ASTM  G26),  the  test  specimens  were  subjected  to  a  constant  6000  watt  light 
source  with  a  water  spray  being  introduced  the  last  18  minutes  of  every  two  hours  Other  cabinet 
conditions  include  a  black  bodv  temper  ature  of  140  ±  5°F.  a  relative  humidity  of  50  ±  5%,  and  a  Xe-arc 
intensity  of  0.3  to  0.4  watt/sq  meter  at  340  nm  wavelength.  For  humidi*v  resistance  (ASTM  B1 17),  the 
specimens  were  subjected  to  95%  relative  humidity  at  120  ±  2’F  for  30  days.  For  2000  hr  salt  fog 
i  -s: stance  (ASTM  B1 17),  the  test  specimens  were  subiected  tu  a  5%  NaCI  sat  fog  at  an  orientation  of 
1 5  degrees  from  vertical  and  examined  every  500  hours  for  coating  defects  and  also  for  delamination  by 
tape  test. 

RESULTS  AND  DISCUSSION 

The  objective  of  the  current  effc  /as  to  determine  u.e  compatibility  of  the  SPTC  with  Gr/Ep  composite 
substrates.  The  SPTC  was  analyzed  and  comparatively  rated  against  the  standard  Navy  coating  system 
on  Gr/Ep  substrates  based  on  three  mam  properties  adhesion,  fluid  immersion  resistance,  and 
accelerated  environmental  resistance  Cue  to  the  inherent  structural  properties  of  Gr/Ep  composites, 
several  common  physical  tests  were  not  conducted  For  example,  impact  resistance  (toughness),  impact 
flexibility,  and  mandril  bend  flexibility  tests  could  not  be  performed  due  to  the  rigidity  of  the  Gr/Ep 
panels.  The  common  corrosion  resistance  tests  (5%  NaCi  salt  fog,  S02/NaO  salt  fog,  and  filiform)  do  not 
yield  substrate  corrosion  data  smce  polymers  degrade  rather  than  corrode.  However,  the  SPTC  has 
been  analyzed  for  flexibility  and  corrosion  protection  on  aluminum  (1).  A  summary  of  the  test  results  for 
the  coatings  on  Gr/Ep  substrates  is  provided  in  Table  IV. 
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Adhesion  can  be  defined  (as  in  ASTM  D907)  as  “the  state  in  which  two  surfaces  are  held  together  by 
interfacial  forces  which  consist  of  valence  forces  or  interlocking  forces,  or  both.'  The  force  of  removal 
can  be  determined  by  using  the  X-cut  and  cross-hatch  which  combine  two  mechanisms  of  removal: 
scraping  and  peeling.  These  two  tests  showed  that  the  control  coating  and  SPTC  both  possess  good 
substrate/coating  adhesion  to  Gr/Ep.  Both  coatings  passed  the  dry  and  wet  tape  adhesion  tests  at  the 
standard  and  accelerated  conditions.  The  values  obtained  were  4A  by  the  X-cut  method  and  4B  by  the 
cross-hatch  method.  Small  areas  at  the  frnge  of  the  incision  were  removed,  causing  the  rating  to  be 
slightly  less  than  perfect  but  still  passing  (Figure  1). 

The  solutions  used  in  the  fluid  immersion  tests  are  indicative  of  common  Navy  aircraft  operational  fluids 
that  may  come  in  contact  with  coated  Gr/Ep  substrates.  In  an  earlier  study,  these  solutions  were 
determined  to  be  non-deleterious  (with  respect  to  tensile  strength)  to  bare  Gr/Ep  substrates  immersed 
for  over  two  months  at  approximately  21 2°F  (3).  Also,  the  SPTC  on  aluminum  was  found  to  be  resistant 
to  these  fluids  at  conditions  identical  to  the  current  study  (1).  Thus  the  current  fluid  immersion  tests 
actually  indicate  the  permeability  (or  the  non-permeability)  of  the  coating  to  these  fluids.  These 
exposures  also  further  test  adhesion  since  the  permeability  of  these  fluids  in  these  coatings  may  affec^ 
the  coating/substrate  interface.  Other  than  some  discoloration,  the  control  coating  and  the  SPTC  were 
not  affected  by  the  test  fluids.  They  showed  good  barrier  resistance  (no  softening)  and  good  adhesion 
(no  blistering  or  any  other  coating  delamination). 

The  xenon-arc  accelerated  weathering,  95%  humidity,  and  5%  NaO  salt  fog  resistance  tests  are 
designed  to  simulate  environmental  conditions  but  at  highly  accelerated  rates.  Since  Gr/Ep  substrates 
produce  no  corrosion  products  in  these  environments,  these  tests  are  actually  being  used  to  determine 
the  resistance  of  the  coating  to  degradation,  permeability,  and  its  related  adhesion  properties.  The  SPTC 
and  the  control  coating  system  showed  no  signs  of  blistering,  uolifting,  or  any  other  type  of  coating 
delamination  after  exposure  to  these  test  conditions.  Tape  adhesion  testing,  performed  on  the  specimens 
exposed  to  salt  fog,  produced  no  removal  of  the  coatings. 

CONCLUSIONS  AND  RECOMMENDATIONS 

The  SPTC  performed  as  well  as  the  control  coating  (MIL-P-22337/MIL-C-83286)  on  Gr/Ep  substrates 
in  controlled  laboratory  tests.  After  the  anticipated  successful  completion  of  fleet  testing  (currently  on 
Gr/Ep  panels  on  one  F-14  and  three  H-3's),  this  coating  can  be  effectively  transitioned  into  the  fleet  for 
use  on  Gr/Ep  components  on  Navy  aircraft 

It  is  recommended  that  an  optimized  self-priming  topcoat  with  primary  and/or  barrier  pigments  alone  be 
developed  for  use  on  Gr/Ep  or  other  non-metal  substrates  at  a  future  date.  Since,  corrosion  inhibitive 
pigments  (in  general)  are  heavier  and  more  expensive  than  barrier  pigments,  a  reduction  in  coating 
weight  and  raw  materials  expense  can  be  achieved.  Also,  a  study  of  the  disbondment  characteristics  of 
organic  coatings  on  polymeric  substrates  would  be  beneficial  to  future  coatings  development 
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Table  I:  Composition  Of  Lusterless  White  S&f-Priming  Topcoat 


iconent  A  Formulation  Wt% 


X3009-A  (Coatings  For  Industry)  37.6 

Titanium  Dioxide  (DuPont)  1.1 

Titanium  Dioxide  Vesticulated  Beads  (Enterprise)  0.4 

Zinc  Molybdate  (Sherwin  Williams)  29.9 

Zinc  Phosphate  (Mineral  Pigments)  17.0 

Sicorin  RZ,  an  organo-zinc  complex  (BASF)  1 .7 

Anti-Terra-204  (Byk  Chemie)  0.5 

Sub-Total  88.2 


iponent  B 

X3009-B  (Coatings  For  Industry)  11.8 


Total  100.0 

d 
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Table  I!:  X-Cut  (Method  A)  Adhesion  Rating 
Rating  Description 

5A  No  peeling  or  removal 

4A  Trace  peeling  or  removal  along  incisions. 

3A  Jagged  removal  aiong  incisions  up  to  1/16  inch  (1.6  mm)  on  either  side. 

2A  Jagged  removal  along  most  of  incisions  up  to  1/8  inch  (3.2  mm)  on  either  side. 

1A  Removal  from  most  of  the  area  of  the  X  under  the  tape. 

OA  Removal  beyond  the  area  of  the  X. 
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5B 
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Table  III:  Cross-Hatch  (Method  B)  Adhesion  Rating 
Description 


The  edge  of  the  cuts  are  completely  smooth;  none  of  the  squares 
of  the  lattice  is  detached. 

Small  flakes  of  the  coating  are  detached  at  intersections;  less  than 
.  5%  of  the  area  is  affected. 


3B  Small  flakes  of  the  coating  are  detached  along  edges  and  at 

intersections  of  cuts.  The  area  affected  is  5  to  1 5%  of  the  lattice. 

2B  The  coating  has  fiaked  along  the  edges  and  on  parts  of  the  squares. 

The  area  affected  is  15  to  35%  of  the  lattice. 


1 B  The  coating  has  fiaked  along  the  edges  of  cuts  in  large  ribbons  and 

whole  squares  have  detached.  The  area  affected  is  35  to  65%  of  the  lattice. 


OB 


Flaking  and  detachment  worse  than  Rating  1 
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Table  IV:  Summary  Of  Results  On  Gr/Ep 

Test  Conditions 

MIL-P-23377/ 

MIL-C-83286 

Self-Priming 

Topcoat 

ADHESION 

X-Cut: 

Dry,  75°F 

4A 

4A 

H2O,  75°F,  1  day 

4A 

4A 

H2O,  1 20°  F,  4  day 

4A 

4A 

H20,  1 20°F,  10  day 

4A 

4A 

Cross-Hatch: 

Dry,  75°F 

48 

4B 

H2O,  75°F,  1  day 

4B 

4B 

H2O,  1 20°F,  4  day 

48 

4B 

H2O,  120°F,  10  day 

48 

4B 

FLUID  IMMERSION 

MIL-H-83282: 

1 50°F,  1  day 

ND 

ND 

MIL-L-23699: 

250°F,  1  day 

ND 

ND 

JP-5: 

75°F,  1  day 

ND 

ND 

H2O: 

75°F,  1  day 

ND 

ND 

1 20°F,  4  day 

ND 

ND 

120°F,  10  day 

ND 

ND 

Break  Free: 

75°F,  14  day 

ND 

ND 

ACCELERATED  ENVIRONMENTAL  EXPOSURE 

Weatherometer:  Xe-arc,  H2O  spray,  500  hr 

ND 

ND 

Xe-arc,  H2O  spray,  lOOOhr 

ND 

ND 

Humidity: 

95%  RH,  1 20°F,  30  day 

ND 

ND 

Salt  Fog: 

5%  NaCI,  2000  hr,  tape  adhesion  ND 

ND 

NO  -  No  coating  defects 
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Figure  10.  Bode  plot  of  the  EP-UR  coating  system  on  bare  7075-T6  aluminum  with  the 

chromate  conversion  coating  pretreatment  at  1 200  hours  .  24 

Figure  11.  Bode  plot  of  the  UR  coating  on  the  three  pretreatment  system  .  25 

after  24  hours 
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INTRODUCTION 

The  use  of  aluminum  in  the  construction  of  military  equipment  is  widespread  due  to  its  high  specific 
strength  compared  to  other  structural  alloys.  This  is  vividly  illustrated  in  airframe  and  aerospace 
structures  where  aluminum  is  by  far  the  most  commonly  used  material.  Although  structural  and 
operational  requirements  are  the  orimary  concerns  during  design  and  construction  of  military  equipment 
component  reliability  and  maximum  lifetime  with  minimum  maintenance  are  also  required.  A  major 
influence  on  component  performance  is  material  properties.  Materials,  orocessing  methods  and 
protective  pretreatments  which  minimize  service  failures  must  be  utilized.  Nowhere  is  this  more  apparent 
than  with  Navy  aircraft  which  are  usually  stationed  in  highly  corrosive  environments. 

In  order  to  minimize  the  threat  of  deterioration,  aluminum  alloys  are  selected  which  have  the  required 
mechanical  properties  and  exnibit  less  susceptibility  to  corrosive  attack.  Nonetheless,  these  alloys,  if  left 
unprotected,  would  rapidly  corrode  and  cause  the  aircraft  to  be  grounded.  Therefore,  inorganic  surface 
treatments  and  organic  coatings  are  specified  for  virtually  all  military  equipment  and  especially 
aerospace  systems.  MIL-S-5002C,  "Surface  Treatments  and  Inorganic  Coatings  for  Metal  Surfaces  of 
Weapons  Systems*  describes  cleaning  requirements  and  surface  treatments  for  aluminum  alleys. 
MIL-F-7179,  "Finish,  Coatings  and  Sealants  for  the  Protection  of  Aerospace  Weapons  Systems" 
provides  the  requirements  for  paint  and  organic  coatings  used  on  U.S.military  aircraft.  References  (1,  2) 
provide  more  detailed  descriptions  of  corrosion  control  documents  and  finishing  systems  for  military 
equipment. 

In  general,  Navy  aircraft  finishing  systems  for  aluminum  consist  of  an  inorganic  surface  treatment 
followed  by  a  series  of  organic  coatings.  The  surface  treatment  can  produce  either  an  anodized  film  or 
chromate  conversion  coating.  The  former  is  the  product  of  an  anodization  and  seal  process  which  is 
performed  in  accordance  with  MIL-A-8625.  The  chromate  conversion  coating  is  achieved  by  applying 
materials  conforming  to  MIL-C-81706  to  produce  a  conversion  coating  meeting  MIL-C-5541.  The 
organic  coating  system  consists  of  an  epoxy  primer  (MIL-P- 23377  or  MIL-P-85582)  and  a  polyurethane 
topcoat  (MIL-C-83286  or  Mll-C-85285).  Several  types  of  aircraft  also  require  a  coat  of  spray  sealant 
(MIL-S-8802,  MIL-S-81733,  or  MIL-P-871 12)  between  the  primer  and  topcoat  This  finishing  system  was 
specifically  designed  to  protect  aluminum  aircraft  structures  from  the  harsh  aircraft  carrier  environment. 
The  surface  treatments  enhance  corrosion  inhibition  and  adhesion  of  the  subsequent  coatings.  The 
primers  are  adherent,  and  they  inhibit  corrosion  of  the  substrata  due  to  a  high  concentration  of  strontium 
chromate  (3).  The  polyurethane  topcoats  are  chemical  and  weather  resistant  flexible  and  provide  the 
required  optical  properties.  A  sealant  coat  is  occasionally  applied  to  enhance  the  flexibility  of  the  coating 
system  and  prevont  cracking  of  the  paint,  especially  around  fasteners  and  areas  of  excessive  flexing. 

Although  the  finishing  system  described  above  has  been  the  premier  finishing  system  on  aircraft  for 
20  years,  it  has  several  deficiencies.  The  primer  is  brittle,  especially  at  low  operating  temperatures 
(-51  °C),  resulting  in  cracking  of  the  paint  system  on  highly  flexed  areas.  Sealants  are  soft  and  easily 
deformed  and  are  difficult  to  apply  and  remove,  In  addition  increased  awareness  and  concern  for 
environmental  preservation  and  worker  safety  have  caused  local  and  state  governments  to  limit  volatile 
organic  compound  (VOC)  emissions  during  painting  operations.  These  regulations  have  impacted 
equipment  manufacturers  and  rework  depots  by  limiting  the  amount  and  types  of  paints  which  can  be 
applied.  The  carcinogenic  effects  of  chromates,  which  are  used  in  conversion  coatings  and  primers, 
present  another  concern  about  the  current  finishing  system. 

The  issues  listed  above  have  prompted  a  recent  trend  to  develop  finishing  systems  which  essentially 
consist  of  a  surface  pretreatment  and  one  organic  coating  (4-7).  This  has  been  accomplished  by  using 
either  a  pretreatment,  which  can  be  directly  coated  with  conventional  topcoats  (4),  or  a  topcoat  which 
can  be  applied  to  conventional  inorganic  pretreatments  (5-6).  In  either  case,  the  application  of  a  primer  is 
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eliminated  saving  application  time,  manhours,  and  materials.  The  objective  of  this  effort  was  to 
investigate  the  effectiveness  of  these  systems  to  protect  aluminum  substrates. 

DESCRIPTION  OF  PRIMERLESS  FINISHING  SYSTEMS 


As  stated  above,  there  are  two  approaches  to  eliminate  the  primer  from  a  finishing  system:  (1) 
modify  the  inorganic  pretreatment  or  (2)  modify  the  topcoat.  Reference  (4)  discloses  a  coating 
composition  and  application  process  for  a  modified  anodized  surface  treatment  which  precludes  the  use 
of  a  subsequent  primer  prior  to  topccating.  The  process  follows  the  standard  anodizing  procedure  (8) 
except  for  the  final  sealing  step.  Anodizing  is  a  process  by  which  the  thickness  of  the  natural  oxide 
surface  film,  normally  1  to  5  nm,  is  increased  to  0.5  to  1 00  pm.  This  is  accomplished  by  creating  a  cell 
in  which  the  aluminum  is  anodic  to  another  metal  in  an  aqueous  acid  solution,  commonly  sulfuric  or 
chromic  acid.  When  current  is  passed  through  the  cell,  aluminum  oxide  is  formed  on  the  surface.  As  the 
process  continues,  oxide  and  hydroxide  ions  in  the  electrolyte  solution  diffuse  and  penetrate  into  the 
surface  until  they  reach  the  aluminum-oxide  interface.  At  this  point  they  combine  with  aluminum  ions, 
thus  increasing  the  oxide  layer  thickness.  This  process  is  continued  until  equilibrium  is  reached  which  is 
dependent  on  the  specific  process  variables.  The  anodized  film  consists  of  a  non-porous  underlying 
layer  with  a  porous  oxide  structure  on  the  surface.  In  order  to  increase  the  corrosion  resistance  of  the 
film,  the  porous  layer  is  closed  by  sealing  with  steam,  hot  water,  or  hot  water  solutions. 

In  contrast  to  the  conventional  process  (4),  the  modified  procedure  utilizes  a  colloidal  suspension  of 
polyurethane  resin  to  seal  the  porous  oxide  surface.  Typically  this  suspension  contains  7%  solids  in  an 
alkaline  solvent  water  bath.  Upon  contact  with  the  aluminum  surface,  normally  at  180°C,  the  solution 
induces  film  hydration  and  also  impregnates  the  porous  structure.  The  particle  size  of  the  colloidal 
suspension  is  designed  to  fit  within  the  anodized  surface  structure.  Upon  completion  of  the  sealing  step, 
the  specimen  is  exposed  to  air  which  allows  curing  and  crosslinking  of  the  polyurethane  seal.  The 
resulting  film  is  water  and  solvent  resistant,  hard,  flexible  and  corrosion  resistant.  A  standard  topcoat, 
MIL-C-P3286  or  equivalent,  can  be  applied  to  this  substrata  one  hour  after  removal  from  the  sealing 
tank.  Adhesion  of  the  polyurethane  topcoat  is.  expected  to  be  good  due  to  the  obvious  chemical 
compatibility  between  pretreatment  and  topcoat.  Specific  formulations  and  procedures  are  provided  in 
reference  (4). 

An  alternative  method  for  eliminating  the  need  for  a  primer  is  to  use  a  topcoat  which  is  self-priming. 
Reference  (5)  describes  the  development  and  properties  of  one  such  coating.  This  coating  can  be 
applied  directly  to  an  aluminum  substrata  and  provide  the  properties  of  the  conventional  primer  and 
topcoat  system  designed  for  use  on  military  aircraft.  This  coating  can  be  applied  to  deoxidized,  anodized 
or  chromate  conversion  coated  aluminum  surfaces.  It  consists  of  a  two  component,  aliphatic 
polyurethane  binder  with  titanium  dioxide,  zinc  molybdate,  zinc  phosphate,  an  organo-zinc  salt, 
vesiculated  polymer  bead  pigments.  The  polyurethane  binder  provides  adhesion,  flexibility,  chemical  and 
weather  resistance.  All  of  the  pigments  contribute  to  the  film’s  opacity,  however,  the  zinc  molybdate,  zinc 
phosphate,  and  organo-zinc  salt  are  also  corrosion  inhibitors.  This  Self-Priming  Topcoat  exhibits  good 
adhesion,  corrosion  inhibition,  flexibility,  chemical  and  weather  resistance.  The  volatile  organic 
compounds  (VOC)  content  of  the  admixed  material,  which  is  suitable  for  airless  spray,  is  41 5  grams  per 
liter  of  paint.  If  conventional  air  spray  is  desired  for  the  application  technique,  this  coating  can  be  thinned 
with  either  1,1,1  trichloroethane,  which  is  currently  exempt  from  emission  regulations  or  standard 
urethane  thinners. 

EXPERIMENTAL 


The  objective  of  this  effort  was  to  illustrate  the  effectiveness  of  primerless  finishing  systems  for 
aluminum.  In  order  to  accomplish  this,  the  two  primerless  systems  described  above  and  the  standard 
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paint  system  on  Navy  and  Air  Force  aircraft  {MIL-P-23377D  and  MIL-C-83286)  were  applied  to  bare  and 
clad  2024  T-3  and  7075  T-6  aluminum  alloys.  All  of  the  systems  were  evaluated  for  adhesion,  chemical 
(fluid)  resistance,  flexibility  and  corrosion  protection.  The  following  is  a  description  of  the  substrates, 
coatings,  and  experimental  procedures  utilized. 

Substrates  and  Coatings 

Table  1  lists  the  twelve  substrates  and  pretreatments  which  were  utilized.  The  urethane  sealed, 
sulfuric  acid  anodized  (SAA)  specimens  were  prepared  by  Lockheed  Georgia,  the  dichromate  sealed 
SAA  specimens  were  prepared  at  our  laboratories,  and  the  chromate  conversion  coated  specimens  were 
obtained  from  Q  Panel.  The  chromic  acid  and  conversion  coated  specimens  represent  the  common 
substrates  found  on  military  aircraft  prior  to  p  ointing.  With  the  exception  of  the  flexibility  tests,  all  of  the 
test  procedures  were  conducted  on  all  of  these  substrates.  The  flexibility  tests  were  conducted  on 
anodized  2024-0  (annealed)  aluminum  specimens  which  were  sealed  with  either  the  urethane  colloidal 
susDension  or  hot  water. 

The  three  paint  systems  analyzed  on  all  of  the  substrates  in  Table  1  are: 

1.  MIL-P-23377D,  Type  1  'Primer  Coatings,  Epoxy  Polyamide,  Chemical  and  Solvent  Resistant'. 

Film  thickness:  1 5.2  to  22.9  microns  (0.006  to  0.009  inches). 

MIL-C-83286,  'Coating  Urethane,  Aliphatic  Isocyanate,  for  Aerospace  Application'.  Film  thickness: 

50.8  to  55.9  microns  (0.020  to  0.022  inches). 

2.  MIL-C-83286.  Film  thickness:  50.8  to  55.9  microns. 

3.  Self-Priming  Topcoat  (5).  Film  thickness:  50.8  to  55.9  microns. 

The  above  coatings  were  applied  by  conventional  air  spray  and  were  allowed  to  cure  for  seven  days 
prior  to  testing. 


Experimental  Procedures 


Adhesion 

Adhesion  of  the  finishing  systems  was  evaluated  using  two  methods:  wet  tape  adhesion  (ASTM  D 
3359,  method  A)  and  scrape  adhesion  (ASTM  D  21 97,  method  A).  The  wet  tape  test  was  performed  by 
immersing  a  specimen  in  distilled  water  for  24  nours.  Upon  removal,  two  parallel  scribes,  1  inch  apart, 
were  cut  through  the  coating  and  into  the  substrata.  An  'X'  was  subsequently  scribed  through  the 
coating  between  the  two  initial  scribes.  A  strip  of  3M  250  masking  tape  was  applied  firmly  to  the  coating 
surface  perpendicular  to  the  scribe  lines  and  immediately  removed  with  one  quick  motion.  The 
specimens  were  examined  for  removal  and  uplifting  of  the  coating  from  the  substrata  and  the 
percentage  of  coating  remaining  on  the  surface  was  recorded. 

The  scrape  test  was  pedormed  on  specimens  with  a  section  of  the  substrata  surface  exposed.  The 
instrument  used  to  perform  this  test  was  a  SG-1605  Scrape  Adhesion  Test  Apparatus  manufactured  by 
Gardner  Laboratory.  The  test  was  performed  by  guiding  a  weighted  stylus  at  a  45°  angle  to  the 
specimen  along  the  exposed  substrata  into  the  coating  system.  The  scrape  adhesion  was  recorded  as 
the  heaviest  weight  used  without  shearing  the  coating  from  the  substrata. 
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Chemical  (Fluid)  Resistance 

The  ability  of  the  finishing  systems  to  resist  common  fluids  used  in  aircraft  was  evaluated  by 
immersing  each  system  in  lubricating  oil,  hydraulic  fluid,  a  hydrocarbon  solvent,  and  water  under  the 
conditions  listed  in  Table  2.  The  coatings  subsequently  were  examined  for  softening,  uplifting,  blistering, 
and  other  defects  which  may  have  resulted  from  the  exposure. 

Flexibility 

The  impact  flexibility  of  the  coating  systems  was  evaluated  at  23°C  (74°F)  using  Method  6226  (G.E. 
Impact)  of  Federal  Test  Method  Standard  141 B.  The  test  apparatus  consisted  of  a  solid  steel  cylinder 
weighing  1 .69  kg  (3.7  lbs)  which  has  spherical  knobs  protruding  from  the  end.  These  knobs  are 
designed  such  that  the  coating  system  is  subjected  to  elongations  of  0.5,  1,  2,  5,  10,  20,  40,  and  60%. 
The  impact  is  accomplished  by  allowing  the  steel  cylinder  to  fall  freely  from  a  height  of  1.05  meters  (42 
inches)  through  a  hollow  cylinder  guide,  striking  the  reverse  side  of  the  specimen.  The  imprints  formed 
from  the  knobs  were  examined  and  the  impact  elongation  was  recorded  as  the  highest  deformation 
without  cracking  of  the  coating. 

The  coating  systems  were  also  tested  for  flexibility  at  -51  °C  which  is  common  for  military  aircraft 
cruising  at  high  altitudes.  The  test  method  is  described  in  ASTM  D  1 737  and  is  performed  by  bending 
the  specimen  180°  around  0.32,  0.63,  1.27,  and  2.54  cm  (1/8,  1/4,  1/2,  and  1  inch)  diameter  mandrels. 
After  returning  to  room  temperature,  the  coating  were  examined  for  cracking  along  the  bend.  The  most 
severe  bend  (smallest  mandrel  diameter)  which  the  coating  withstood  without  cracking  was  recorded. 

Corrosion  Resistance 

Four  aluminum  specimens  of  each  finishing  system  were  scribed  in  a  figure  *X"  through  the  coating 
into  the  substrata.  Two  specimens  each  were  exposed  in  5%  salt  spray  (ASTM  B  1 1 7)  for  2000  hours 
and  two  were  exposed  to  S02/salt  spray  (ASTM  G  85)  for  500  hours.  The  panels  were  then  inspected 
for  corrosion  in  the  scribe  area  and  blistering  of  the  coating.  Subsequently,  one  panel  was  chemically 
treated  to  remove  the  organic  coating  without  disturbing  the  substrata  and  the  specimen  was  examined 
for  corrosion. 

Electrochemical  Impedance  Spectroscopy  (EIS) 

EIS  measurements  were  made  using  an  EG&G  Princeton  Applied  Research  Corp.  (PARC)  Model 
M368-4  AC  Impedance  System  with  Model  5208EC  Lock-in  Analyzer.  The  test  cell  used  for  this 
investigation  consisted  of  a  glass  o-ring  joint  clamped  onto  a  coated  metal  specimen  as  described  in 
reference  (9).  The  electrolyte  used  for  specimen  exposure  was  a  3.5%  NaCI  solution  with  a  pH  of  6.  A 
total  of  nine  coating  and  pretreatment  systems  on  the  7075-T6  aluminum  alloy  substrata  were  selected 
for  evaluation  with  EIS.  These  systems  were  based  on  combinations  of  the  three  surface  pretreatments 
(SAA-urethane,  SAA-dichromate,  and  chromate  conversion  coating)  each  with  the  three  coating  systems 
(epoxy-urethane,  urethane,  and  the  Self-Priming  Topcoat).  The  specimens  were  exposed  to  the 
electrolyte  solution  for  1 200  hours  at  room  temperature  and  periodic  impedance  measurements  were 
made  over  the  test  exposure  time.  The  first  series  of  tests  were  performed  after  24  hours  of  exposure  in 
order  to  allow  the  electrochemical  system  to  reach  equilibrium. 

RESULTS  AND  DISCUSSION 


A  primer  is  normally  used  in  a  coating  system  to  prepare  the  surface  to  be  painted  for  the 
application  of  a  topcoat,  in  most  cases  this  means  the  primer  enhances  the  adhesion  of  the  topcoat.  In 
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addition,  because  ‘he  primer  is  adjacent  to  the  substrata,  it  is  the  primary  corrosion  inhibitor  for  the 
substrata  Therefore,  the  suspected  weakest  point  in  a  primerless  system  would  be  the  substrata-topcoat 
interface.  The  finishing  systems  were  analyzed  with  special  emphasis  placed  on  surface  interaction 
phenomena  at  this  interface,  primarily  adhesion  and  corrosion.  Figure  1  is  a  series  of  scanning  electron 
micrographs  taken  at  10.000X  of  the  three  different  pretreatments  on  both  bare  and  dad  2024 
aluminum.  These  photographs  illustrate  the  micro-topography  of  the  pretreatments,  which  will  ultimately 
effect  the  interfacial  properties  between  the  organic  andin  organic  coatings. 

The  results  of  the  adhesion  tests  are  provided  in  Table  3.  All  of  the  scrape  adhesion  results  are 
significantly  higher  than  the  standard  3  kg  requirement  for  this  property,  indicating  adequate  adhesion 
under  ambient  laboratory  conditions.  In  contrast  numerous  systems  failed  the  wet  tape  adhesion, 
indicating  a  susceptibility  to  coating-substrata  disbondment  upon  exposure  to  water.  Several 
conclusions  can  be  drawn  from  these  data.  Systems  with  a  conversion  coating  treatment  performed  well 
and  this  is  expected  since  one  objective  of  conversion  coatings  is  to  enhance  adhesion  of  subsequent 
organic  coatings.  Many  of  the  finishing  systems  containing  both  urethane  and  dichromate  sealed 
anodized  specimens  had  poor  wet  adhesion.  This  is  not  unusual.  The  sealing  process  improves 
corrosion  protection  because  it  minimizes  the  porosity  of  the  anodized  surface.  However,  in  doing  so,  it 
leaves  the  surface  with  a  smoother  topography  (Figure  1),  rr'nimizing  the  potential  for  mechanical 
adhesion.  Bonding  of  the  organic  coating  is  then  mainly  dependent  upon  chemical  bonds  which  are 
susceptible  if  water  penetrates  the  coating  and  reaches  the  interface  (10).  Generally,  the  Self-Priming 
Topcoat  exhibited  the  best  overall  performance  in  the  wet  tape  test. 

The  flexibility  test  results  are  presented  in  Table  4.  Standard  specification  criteria  for  these  testa  on 
low  gloss  coatings  are  20%  elongation  and  a  2  inch  mandrel  bend.  All  of  the  coating  systems  performed 
better  on  the  water  sealed  anodized  substrates  than  or.  the  urethane  sealed  SAA.  Since  the  same 
organic  coatings  were  evaluated  on  both  substrates,  this  indicates  a  deficiency  at  the  SAA-urethane 
seal/coating  interface.  In  addition,  the  urethane  topcoat  had  slightly  better  impact  elongation  than  the 
other  two  coating  systems  on  both  pretreatments.  Poor  flexibility  is  expected  with  tne  system  containing 
the  epoxy  primer  which  is  more  brittle  than  the  urethane,  especially  at  low  temperatures.  However,  the 
Self-Priming  Topcoat  has  a  polymer  system  which  should  provide  as  much  flexibility  as  the  standard 
topcoat  This  is  illustrated  in  the  results  for  the  mandrel  betid  test  performed  at  -51 CC  where  the 
Self-Priming  Topcoat  is  much  more  flexible  than  the  other  two  coatings.  Although  the  lowest  mandrel 
used  was  1/4  inch,  previous  results  (5)  indicate  the  SPTC  can  withstand  a  1/8  inch  bend  at  this 
temperature  without  cracking. 

Most  of  the  coating  systems  exhibited  excellent  resistance  to  lubricating  oil,  hydraulic  fluid, 
hydrocarbons  and  water.  The  Self-Priming  Topcoat  peeled  from  the  urethane  sealed  SAA  pretreatment 
after  immersion  in  lubricating  oil.  This  was  unexpected  considering  the  Self-Priming  Topcoat  has 
resisted  these  exposures  on  numerous  substrates  and  that  it  has  a  similar  polyurethane  binder  to 
Mll-C-83286  which  showed  no  signs  of  failure.  Another  deficiency  was  observed  with  the  MIL-C-83286 
polyurethane  topcoat  on  the  urethane  sealed,  anodized  panels  when  immersed  in  water  for  4  days  at 
49°C.  The  coating  had  tiny  blisters  over  the  entire  surface  of  the  panel.  Since  no  other  system  with  the 
urethane  pretreatment  failed  this  test,  this  indicates  a  slight  adhesion  weakness  at  the  coating- 
pretreatment  interface.  This  weak  adhesion,  however,  could  improve  with  aging  of  the  finishing  system. 

The  specimens  which  were  exposed  to  5%  salt  spray  for  2000  hours  were  examined  for  corrosion  in 
the  scribe  area  and  for  blistering  of  the  coating,  Subsequently  the  coatings  were  carefully  removed  from 
the  surface  using  a  chemical  stripper  without  disturbing  the  underlying  substrata.  A  summary  of  the 
evaluation  is  provided  in  Table  5  and  photographs  of  the  specimens  with  the  coatings  removed  are 
provided  in  Figures  2-4.  The  condition  of  the  specimens  illustrated  in  these  figures  is  indicative  of  the 
coating  system  performance.  The  standard  epoxy  primer-polyurethane  topcoat  performed  well  on  all 
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substrates.  There  were  no  significant  corrosion  products  in  the  scribe  or  blistering  of  the  coating.  One 
specimen  with  the  standard  system  on  chromate  conversion  coated  7075  dad  exhibited  several  pits 
along  the  scribe.  In  addition,  slight  uplifting  of  the  standard  coating  system  at  the  scribe  was  noticed  on 
the  urethane  seal  anodized  specimens,  however  this  was  considered  insignificant  The  Self-Priming 
Topcoat  also  performed  well  on  all  cf  the  substrates.  There  was  no  uplifting  or  blistering  of  the  coating 
on  any  section  of  the  specimens.  The  scribe  areas  had  slight  to  moderate  deposits  of  aluminum  oxide 
with  no  pitting,  however  examination  of  these  specimens  after  removing  the  coating  indicated  these 
products  were  minimal  and  confined  to  the  scribe  area.  A  previous  report  (5)  indicated  that  these 
deposits  are  formed  early  during  salt  spray  exposure  but  no  further  corrosion  occurs  for  up  to  one  year. 
This  suggests  that  these  deposits  assist  in  the  corrosion  inhibition  process. 

The  MIL-C-83286  polyurethane  topcoat  performed  well  on  the  dichromate  sealed  SAA  with  no 
blistering  or  uplifting  of  the  coating  and  slight  corrosion  in  the  scribe  area  of  the  7075  specimens. 
(Corrosion  on  the  comer  of  the  2024  T-3  specimen  in  Figure  3  was  the  result  of  an  edge  effect  and  was 
discounted.)  The  good  performance  of  the  urethane  on  this  substrata  was  unexpected  because,  aside 
from  the  dichromate  seal  which  is  damaged  in  the  scribe  area,  there  are  no  other  corrosion  inhibitors  in 
the  system.  The  polyurethane  topcoat  showed  some  corrosion  products  and  pitting  in  the  scribe  of  all 
four  substrates  treated  with  the  sulfuric  acid  anodized-urethar  3  seal.  Performance  on  the  chromate 
conversion  coated  pretreatment  was  poor.  All  four  substrates  showed  pitting  and  corrosion  along  the 
scribe  and  corrosion  of.  the  substrata  under  the  coating.  We  consider  superficial  corrosion  products  in 
the  scribe  to  be  acceptable,  however  any  pitting  in  the  scribe,  corrosion  extending  from  the  scribe,  or 
damage  to  the  coating  is  unacceptable. 

The  specimens  exposed  to  SO  2/salt  spray  for  500  hours  were  also  examined  for  damage  to  the 
coating  and  corrosion  in  and  away  from  the  scribe  and  these  results  are  summarized  in  Table  6.  Figures 
5-7  are  photographs  of  exposed  specimens  with  the  coatings  removed.  The  SOz/salt  spray  environment 
simulates  industrial  stack  gases  such  as  those  found  on  diesel  powered  carriers,  and  it  is  an  extremely 
aggressive  environment  The  500  hour  exposure  period  was  selected  because  differences  in  finishing 
system  performance  were  observed  after  this  duration.  The  specimens  coated  with  the  standard  primer 
and  topcoat  system  as  well  as  those  with  the  urethane  topcoat  had  severe  surface  corrosion  and/or 
pitting  on  all  twelve  substrates.  In  addition,  the  topcoat  blistered  on  the  conversion  coating  pretreatment 
and  on  the  clad  specimens  with  the  SAA-dichromate  seal.  The  extent  of  the  corrosion  with  the  topcoat 
was  expected  because  of  the  lack  of  a  corrosion  inhibiting  pigment  The  results  with  the  standard 
system  were  slightly  unexpected  since  this  system  is  considered  one  of  the  premier  protective  systems 
for  aluminum  due  to  the  strontium  chromate  contained  within  the  primer.  The  Self-Priming  Topcoat 
outperformed  the  other  two  coating  systems  on  all  of  the  substrates.  Although  there  were  some  slight 
spots  of  surface  corrosion  and  small  pits,  these  areas  were  barely  noticeable  and  considered  minor, 
relative  to  the  extensive  corrosion  observed  on  the  other  specimens.  Figures  5-7  provide  vivid 
illustrations  of  the  performance  of  all  of  the  systems  after  sulfur  dtoxide/salt  spray  exposure. 

Electrochemical  impedance  spectroscopy  (EIS)  provides  qualitative  and  quantitative  information 
about  the  corrosion  resistance  properties  of  both  the  coating  and  the  substrata  in  addition  to  providing 
insight  on  the  nature  of  their  interfacial  adhesion.  Reference  (1 1)  provides  a  detailed  description  of  EIS 
and  its  application  for  analyzing  organic  coating/metal  substrata  systems.  Figures  8-1 1  contain  Bode 
magnitude  and  phase  diagrams  of  the  EIS  test  results  obtained  at  various  exposure  intervals  for  several 
of  the  coating/pretreatment  systems.  These  specific  spectra  represent  the  significant  EIS  trends  that 
were  identified  during  this  investigation. 

After  24  hours  immersion,  the  Salf-Priming  Topcoat  (SPTC)  on  all  thtee  substrates  had  an 
impedance  of  1.2x1 09  in  the  low  frequency  range  (10'2  Hz)  which  was  the  highest  impedance  of  the 
three  coatings  as  displayed  in  Figure  8.  High  impedance  values  correlate  to  coatings  with  low 
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conductivity  that  provide  good  barrier  protection  to  the  substrates  to  which  they  are  applied.  This 
impedance  value  is  far  above  107  ohms  which  is  widely  accepted  as  the  lower  limit  below  which  no 
barrier  protection  is  provided  by  the  coating  (1 1).  In  the  high  frequency  range,  the  SPTC  had  phase 
angles  between  -80°  and  -90°.  These  phase  angles  also  indicate  a  good  barrier  coating,  where  -90° 
would  be  a  perfect  carjacitor/barrier.  In  addition,  the  shape  of  the  curve  for  the  impedance  of  the  SPTC 
is  virtually  straight  over  most  of  the  frequency  range  with  a  negative  slope,  again  indicating  capacitive 
behavior  (i.e.  good  barrier  properties).  The  same  results  were  observed  for  the  SPTC  throughout  the 
1 200  hour  test  duration  as  illustrated  in  Figure  9.  For  all  pretreatments,  the  low  frequency  SPTC 
impedance  remained  above  1 09  ohms,  while  the  high  frequency  phase  angles  continued  to  exhibit 
capacitive  behavior,  remaining  between  -75°  and  -90°.  There  was  a  small  shift  in  the  low  frequency 
phase  angle  curve  for  the  SAA-urethane/SPTC  system  over  the  test  duration.  The  change  from 
capacitive  to  resistive  behavior  had  shifted  slightly  to  the  left  (lower  frequency)  indicating  better  barrier 
properties.  This  change  could  have  resulted  from  several  sources.  One  possible  explanation  is 
decreased  micropore  size  within  the  coating,  caused  by  swelling  of  the  polymer.  However,  since  the 
phenomenon  occurred  with  only  one  pretreatment,  this  explanation  was  dismissed.  Another  plausible 
explanation  is  increased  coating  adhesion.  This  increased  degee  of  interfacial  bonding  with  time,  also 
noted  in  reference  (12),  could  have  been  enhanced  or  catalyzed  by  the  presence  of  some  electrolyte  at 
the  interface.  Finally,  during  the  1 200  hour  test  period,  the  chemical  corrosion  resistance  properties  of 
the  inhibitors  in  this  coating  did  not  come  into  play  and  will  not  be  addressed  here. 

The  primer  and  topcoat  (EP-UR)  system  on  all  three  substrates  had  an  impedance  of  6.3x1 07  ohms 
after  24  hours  immersion.  Again  this  indicates  barrier  type  properties,  however  not  as  good  as  the  SPTC. 
This  lower  barrier  protection  is  also  apparent  in  the  phase  diagram  where  the  phase  angles  for  the 
EP-UR  system  were  between  -60°  and  -80°,  showing  less  capacitive  behavior.  The  shape  of  the  EP-UR 
magnitude  curve  was  similar  to  the  SPTC  curve,  however  it  was  evident  at  a  lower  impedance  range. 

The  improved  barrier  protection  provided  by  the  Self-Priming  Topcoat  resulted  because  this  coating  was 
specifically  designed  to  have  high  flexibility  and  a  smooth  surface  and  therefore  it  is  less  porous  than 
the  standard  epoxy-urethane  coating  system.  In  addition,  the  EP-UR  impedance  curve  leveled  off  at  a 
higher  frequency  than  the  SPTC,  indicating  lesser  barrier  properties.  Although  the  EP-UR  coating  is  not 
as  good  a  barrier  coating  as  the  SPTC,  it  does  provide  excellent  corrosion  protection  as  indicated  in  the 
salt  spray  results  and  reference  (3).  The  low  frequency  impedance  magnitude  of  the  EP-UR  system 
remained  between  1 07  and  1 08  ohms  and  the  shape  of  the  curve  was  similar  over  most  of  the  exposure 
time.  However  at  1 200  hours,  the  chromate  conversion  coating/EP-UR  impedance  curve  began  to  show 
an  upward  turn  after  leveling  off  in  the  low  frequency  range  as  shown  in  Figure  10.  Also,  the  phase 
angle  curve  was  beginning  to  develop  a  peak  in  the  high  frequency  range.  These  two  trends  indicate  the 
presence  of  electrolyte  at  the  interface  resulting  from  some  adhesion  loss.  Also,  some  type  of 
electrochemical  reactions  were  occurring  at  the  interface,  probably  corresponding  to  chemical  inhibition 
of  the  corrosion  process  by  the  inhibitors  within  the  primer. 

The  unprimed  polyurethane  topcoat  (UR)  performed  differently  with  the  various  pretreatments.  After 
one  day,  the  UR  with  the  SAA/dichromate  seal  and  the  conversion  coated  pretreatments  had  low 
impedance  values  (1.3x107  and  2.5x10®  ohms,  respectively)  and  provided  little  or  no  barrier  protection 
to  the  substrata  Furthermore,  unlike  the  shape  of  the  ether  two  impedance  curves,  the  UR  impedance 
curve  leveled  off  in  the  mid-frequency  range  and  then  began  to  curve  upward  at  the  low  frequency 
range.  This  behavior  corresponds  to  a  porous  coating  with  poor  adhesion,  where  electrolyte  is  allowed 
to  penetrate  the  film  and  accumulate  at  the  coating-metal  interface.  Finally,  the  phase  angle  behavior  for 
these  pretreatments  was  significantly  differem  than  the  other  two  materials  (see  Figure  1 1).  At  10®  Hz 
the  phase  angle  was  -80°,  however  as  the  frequency  decreased,  the  phase  angle  reached  a  maximum 
of  approximately  -5°  at  about  1  Hz.  This  gradual  change  from  capacitance  to  resistance  then  sharply 
reversed  back  to  capacitance  again  in  the  low  frequency  area  This  response  indicates  a  double  layer 
capacitance  at  the  metaJ  surface  resulting  from  the  presence  of  electrolyte  at  the  interface  caused  by 
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coating  adhesion  loss.  As  exposure  continued,  the  inflections  in  the  impedance  curves  for  the  UR  with 
the  SAA-dichromate  seal  and  chromate  conversion  coating  pretreatments  began  to  shift  to  higher 
frequencies  with  impedance  values  below  1 07  showing  no  real  barrier  protection.  Also,  the  peak 
maximum  in  the  phase  angle  diagram  for  the  conversion  coated  specimens  shifted  from  1  Hz  at  24 
hours  to  10  Hz  at  504  hours  and  finally  reached  50  Hz  at  1 200  hours.  In  addition  to  shifting,  the  peak 
broadened  from  spanning  five  decades  to  six  decades  and  finally  spanning  seven  decades,  respectively. 
These  changes  indicate  that  electrochemical  reactions  were  occurring  at  the  interface  and  possibly 
represented  the  onset  and  propagation  of  the  corrosion  process. 

The  UR  and  SAA-polyurethane  seal  system  performed  closer  to  the  other  two  coatings  in  the 
impedance  diagram  with  an  initial  low  frequency  impedance  of  3x10s  ohms  and  a  virtually  straight 
magnitude  curve.  This  curve  did  not  significantly  change  over  the  test  duration.  The  phase  angle  curve 
for  this  system  behaved  like  the  SFTC  and  standard  EP-UR  systems  in  the  low  frequency  range. 
However,  in  the  high  frequency  area  there  was  a  resistance  peak  similar  to  the  one  described  for  the 
converron  coating-EP-UR  system  at  1200  hours.  This  peak  gradually  became  more  resistive,  which 
relates  to  interface  degradation. 

The  SPTC  was  by  far  the  best  barrier  coating  as  demonstrated  by  EIS.  The  standard  coating  system 
also  offered  barrier  protection  to  the  substrates  but  not  quite  as  good  as  the  SPTC.  The  chemical 
protection  provided  by  the  corrosion  inhibitors  in  the  SPTC  coating  did  not  come  ir.to  play  during  this 
test  time.  Similarly,  the  chemical  corrosion  inhibition  of  the  EP-UR  coating  was  not  specifically 
demonstrated  in  the  EIS  tests,  except  possibly  in  the  1 200  hour  conversion  coating  results.  Th.  MR 
system  provided  poor  barrier  protection,  with  the  exception  of  the  polyurethane  sealed  SAA 
pretreatment,  and  offered  no  chemical  protection  against  corrosion.  Finally,  as  exposure  time  increased 
the  results  for  the  EP-UR  and  UR  coatings  changed  for  the  different  pretreatmcnts,  while  the  SPTC 
spectra  remained  virtually  the  same  for  all  pretreatments  over  the  entire  1200  hour  test  duration. 

SUMMARY 

Comparison  of  all  the  performance  data  for  the  organic  coatings  indicated  some  correlation  between 
the  test  n  'ults.  Adhesion  data  and  water  resistance  show  a  general  trend  in  adhesion  performance  from 
the  Self-Priming  Topcoat  as  the  best  system,  to  the  unprimed  polyurethane  topcoat  as  the  worst 
Likewise,  the  S02-salt  spray  test  data  and  the  EIS  data  correlated  well  with  the  adhesion  data,  again 
resulting  in  the  same  performance  trend  for  the  coating  systems.  The  only  exception  was  in  the  5%  NaCI 
salt  spray  test  results.  Here,  the  standard  primer/topcoat  (EP-UR)  system  properties  proved  to  be  slightly 
better  than  those  of  the  Self-Priming  Topcoat,  but  not  to  a  significant  degree. 

In  summarizing  the  performance  of  the  inorganic  pretreatments,  the  SAA-urethane  resulted  in  poor 
adhesion  and  flexibility  for  nearly  all  of  the  alloy/organic  coatings  analyzed.  However,  it  did  assist  in 
providing  fair  corrosion  protection  in  salt  spray  and  S02-salt  spray.  Its  electrochemical  impedance 
characteristics  were  promising  when  coated  with  the  standard  urethane  topcoat.  The  SAA-dichromate 
provided  fair  adhesion  for  the  urethane  coatings  but  poor  adhesion  for  the  epoxy-urethane  system.  Its 
performance  with  all  of  the  organic  coatings  was  good  in  salt  spray  and  fair  in  SC>2-salt  spray.  The 
chromate  conversion  coating  providod  excellent  adhesion  for  all  of  the  coatings.  It  also  provided  good 
corrosion  protection  in  the  salt  spray  when  coated  with  either  the  standard  system  or  the  Self-Priming 
Topcoat  Performance  in  the  SOj>-salt  spray  was  only  good  when  coated  with  the  SPTC.  The  EIS  data 
indicated  that  the  chromate  conversion  coating  appeared  to  be  the  best  pretreatment  for  short  term 
durations,  however,  its  long  term  durability  was  significantly  inferior  to  the  SAA  treatments.  There  was 
some  disagreement  between  the  results  for  the  EJectrochemical  Impedance  Spectroscopy  and  the  wet 
tape  adhesion  tests.  These  differences  in  performance  were  attributed  to  the  decreased  thermodynamic 
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activity  of  water  in  the  ionic  solution  used  in  the  E1S  testing  as  apposed  to  distilled  water  used  in  the 
tape  test  (10). 

The  objective  of  this  paper  was  to  investigate  primerless  finishing  systems  in  lieu  of  the  standard 
primer  and  topcoat  system  currently  used  on  military  aircraft  Two  alternatives  to  obtain  a  primerless 
system  were  evaluated:  (1)  Modification  of  the  surface  treatment  and  (2)  Modification  of  the  organic 
coating.  The  sulfuric  acid  anodized-urethane  seal  did  not  perform  as  well  as  the  standard  system. 
However  it  did  show  promising  results  in  the  electrochemical  impedance  analysis.  The  concept  of  having 
a  pretreatment  which  forms  strong  chemical  bonds  with  an  applied  organic  coating  is  viable. 
Incorporating  corrosion  inhibitors  in  the  subsequent  coating  may  be  essential  to  improve  the  overall 
corrosion  protection,  especially  if  the  coating  system  is  damaged.  The  Self-Priming  Topcoat  performed 
well  throughout  the  evaluation.  This  alternative  can  be  used  over  a  variety  of  substrates.  As  previous 
mentioned,  numerous  advantages  can  be  realized  with  the  use  of  primerless  finishing  systems.  Some  of 
these  advantages  depend  on  the  specific  system  and  its  application  parameters.  However,  three 
advantages  which  would  be  prevalent  with  all  approaches  are: 

1.  Reduced  volatile  organic  emissions. 

2.  Reduced  chromate  emissions. 

3.  Reduced  finishing  system  application  time. 
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TABLE  1:  SUBSTRATES  AND  PRETREATMENTS  FOR  PRIMERLESS  COATING  SYSTEMS 


ALLOY 

SAA-URETHANE  SEAL 

PRETREATMENT 

SAA-DICHROMATE  SEAL 

CHROMATE  CONV  COAT 

2024  T-3,  BARE 

XXX 

XXX 

XXX 

2024  T-3,  CLAD 

XXX 

XXX 

XXX 

7075  T-6,  BARE 

XXX 

XXX 

XXX 

7075  T-6,  CUD 

XXX 

XXX 

XXX 

TABLE  2:  EXPOSURE  CONDITIONS  FOR  CHEMICAL  RESISTANCE  EVALUATION 


FLUID 

IMMERSION  PERIOD 

TEMPERATURE 

(HOURS) 

(!£} 

LUBRICATING  OIL 

24 

65 

ENGINE  OIL 

24 

121 

WATER 

96 

49 

HYDROCARBON 

24 

23 
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TABLE  3:  ADHESION  TEST  RESULTS 


SUBSTRATE 

PRETREATMENT 

COATING 

WET  TAPE 

SCRAPE 

(*  REMAINING) 

(KG) 

2024 

BARE 

SAA-URETHANE 

EP-UR* 

97 

9 

2024 

CLAD 

SAA-URETHANE 

EP-UR 

10 

7 

7075 

BARE 

SAA-URETHANE 

EP-UR 

25 

8 

7075 

CLAD 

SAA-URETHANE 

EP-UR 

100 

10 

2024 

BARE 

SAA-URETHANE 

UR 

0 

7 

2024 

CLAD 

SAA-URETHANE 

UR 

0 

4 

7075 

BARE 

SAA-URETHANE 

tC? 

0 

6 

7075 

CLAD 

SAA-URETHANE 

UR 

90 

9 

2024 

BARE 

SAA-URETHANE 

SPTC 

100 

10 

2024 

CLAD 

SAA-URETHANE 

SPTC 

0 

9 

7075 

BARE 

SAA-URETHANE 

SPTC 

75 

10 

7075 

CLAD 

SAA-URETHANE 

SPTC 

100 

9 

2024 

BARE 

SAA-DI CHROMATE 

EP-UR 

80 

9 

2024 

CLAD 

SAA-DICHROMATE 

EP-UR 

0 

5 

7075 

BARE 

SAA-DI CHROMATE 

EP-UR 

75 

8 

7075 

CLAD 

SAA-DICHROMATE 

EP-UR 

0 

7 

2024 

BARE 

SAA-DICHROMATE 

UR 

130 

10 

2024 

CLAD 

SAA-DICHROMATE 

UR 

0 

7 

7075 

BARE 

SAA-DICHROMATE 

UR 

100 

10 

7075 

CLAD 

SAA-DICHROMATE 

UR 

100 

10 

2024 

BARE 

SAA-DICHROMATE 

SPTC 

100 

10 

2024 

CLAD 

SAA-DICHROMATE 

SPTC 

100 

10 

7075 

BAPE 

SAA-DICHROMATE 

SPTC 

100 

10 

7075 

CLAD 

SAA-DICHROMATE 

SPTC 

100 

9 

2024 

BARE 

CHR  CONV  COAT 

EP-UR 

100 

10 

2024 

CLAD 

CHR  CONV  COAT 

EP-UR 

100 

10 

7075 

BARE 

CHR  CONV  COAT 

IP- UR 

100 

10 

7075 

CLAD 

CHR  CONV  COAT 

EP-UR 

100 

10 

2024 

BARE 

CHR  CONV  COAT 

UR 

100 

10 

2024 

CLAD 

CHR  CONV  COAT 

UR 

100 

10 

7075 

BARE 

CHR  CONV  COAT 

UR 

70 

10 

7075 

CLAD 

CHR  CONV  COAT 

UR 

100 

10 

2024 

BARE 

CHR  CONV  COAT 

SPTC 

100 

10 

2024 

CLAD 

CHR  CONV  COAT 

SPTC 

100 

10 

7075 

BARE 

CHR  CONV  COAT 

SPTC 

100 

10 

7075 

CLAD 

CHR  CONV  COAT 

SPTC 

100 

10 

•EP-l 

UR,  MIL- 

P-23377  PRIMER  AND 

MIL-C-83286 

TOPCOAT 

UR i  MIL-C-83286  TOPCOAT 
SPTCi  SELF-PRIMING  TOPCOAT 
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PRETREATMENT /COATING 

SAA-WATER/EP-UR 

SAA-WATER/UR 

SAA-WATER/SPT  C 

SAA-URETHANE/EP-UR 

SAA-URETHANE/UR 

SAA-URETHANE/SPTC 


TABLE  4:  FLEXIBILITY  TEST  RESULTS 

_ IMPACT  (5)  23°C  MANDREL  BEND  ®  -51  °C 


(%  ELONGATION! 

(MANDREL  DIAM. 

20 

1 

40 

1 

20 

1/4 

20 

>1 

40 

>1 

5 

1/2 

12 
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075  CLAD  CHR  CONV  COAT  SPTC  2  SNAEL  PITS  ALONG  SCRIBE 
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FIGURE  3:  SULFURIC  AC D  ANODIZE D-OiCHROM ATE  SEALED  SPECOIENS  EXPOSED  TO  S%  SALT  SPRAY  FOR  2000  HOURS. 
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EXPOSED  TO  SULFUR  DIOXIDE-SALT  SPRAY  FOR  SOD  HOURS. 
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FIGURE  7:  CHROMATE  CONVERSION  COATED  SPECIMENS  EXPOSED  TO  SULFUR  DIOXIDE-SALT  SPRAY 
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Figure  9.  Bode  plots  for  the  St’TC  system  on  the  bare  7075-T6  aluminum  alloy 
with  the  SAA/dlchromate  seal  pretreatment  at  24,  700  and  1200 
hours. 
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EVALUATION  OF  NADC  SELF-PRIMING  TOPCOAT  6/5/09 

GRUMMAN  /  JOHN  WEIR  <516)  575-2726 

M  IL.-C-832B6  TEST  440  NADC 


3.7. 1.1  COLOR  36775  - 

3.7.  1.2  GLOSS  <7  m.a:< .  >  PASS  2.2  PASS  1.5. 2. 2 

3.7.  1.3  HIDING  <957.  min.)  -  PASS  70. 86,94. 29 

3. 7. 2.1  WET  TAPE  ADHESION 
<24  hrs/DI  H20/RT) 

Alcoholic  Phosphoric  Acid  -  FAIL 

Alodine  600  -  PASS 

161 /NADC  -  PASS 

'.7.2.2  IMPACT  FLEXIBILITY 

<RT,  207.  Elongation)  PASS  PASS 

3. 7. 3.1  SALT-SPRAY 

1000  hr 3  -  PASS 

2000  hr  s  -  PASS 

3000  hr 3  -  PASS 

3.7. 7.2  HUMIDITY  <500  hr3> 

3. 7. 3. 3  HEAT  RESISTANCE 

<300  F/4  hr g )  PASS  PASS 

3. 7. 3. 4  LOW  TEMP  FLEXIBILITY 

<-65  F, 4  hrs, 2"  Mandrel)  PASS  PASS 

3.7. 3.5  FLUID  RESISTANCE 

a)  Mi  1 -L-23699, 24  hrs, 250  F  PASS.F  FASS,F 

b>  TT-S-735, 7  days.RT  FAIL, HB  FAIL, 2B 

c)  Mi  1 -H-83282, 7  days.RT  PASS.F  PASS.F 

d>  Skydrol  500B.7  days.RT  PASS.F  FAIL, '28 

e)  DI  H20.4  days, 100  F  PASS.F  PA5S,F,HB 

3. 7. 3.6.1  ACCELERATED  WEATHERING 

<500  hrs  Carbon  Arc)  PASS  OK  w/stainlng 

3. 7. 3.  7  RESISTANCE  TO  TAPING  <6  hrs)  -  PASS 

PENCIL  HARDNESS  H  F,F,F,H 

3.6.2  DRYING  TIME 

Set -To- Touch,  2  hrs  -  PASS 

Dry  Hard,  6  hrs  -  PASS 

3.6.3  VISCOSITY  <Zahn#2> , 17-23  sec  -  - 

3.6.4  SETTLING 

(Missed, 6  hrs  Undisturbed)  -  - — 

3.6.5  ODOR  PASS  PASS 

3.6.7  POT  l.IFE  <6  hrs)  -  - 

3.6.8  FINENESS  OF  GRIND  (Flat  <5>  -  - 

3.6.9  NON-VOLATILE  CONTENT  - ■ —  - 
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BACKGROUND 

Unicoat  is  a  sel f-pr 1  mi ng  topcoat  developed  by  NADC.  The  two  component 
polyurethane  high  solids  coating  is  a  corrosion  resistant  coating  for 
use  ori  aluminum,  gr  aphi  te/epox  y  composites  and  stainless  steel 
substrates.  Benefits  of  Unicoat  include  that  it  is  lead  and  chromate 
free,  has  decreased  VOC  emissions,  lowers  the  weight  of  the  coating 
system  and  reduces  application  time  and  labor.  Initial  field 
evaluations  have  oeen  conducted  on  F-14  and  SH-3  aircraft  with  good 
results.  Code  343  has  examined  these  aircraft  and  has  conducted  tests 
on  Unicoat  with  various  combinations  of  coatings.  A  non-rinsing 
conversion  coating  was  also  evaluated  along  with  the  Unicoat  system. 

SUMMARY  OF  TEST  RESULTS 

Testing  was  performed  in  order  to  determine  the  adhesion  of  Unicoat  to 
the  conventional  pri (tier /topcoat  system  (MIL-P-83382/MIL-C-B3283)  and 
the  adhesion  of  the  conventional  pr i mer/topcoat  system  to  the  Unicoat 
material.  Adhesion  was  evaluated  after  water  immersion.  Coatings  were 
applied  to  mechanically  deoxidized  aluminum.  Adhesion  test  results 
were  excellent  for  both  samples.  This  is  important  due  to  touch-up 
applications  which  may  not  use  the  same  coating  as  was  originally 
applied  tc  surfaces.  Lap  shear  results  of  Unicoat  with  conventional 
primer/topcoat  samples  averaged  900  lbs/in=.  This  is  lower  than 
conventional  primer/topcoat  systems  applied  over  a  similar 
primer/topcoat  system,  which  have  typical  values  of  1200  lbs/in1*.  There 
are  no  coating  requirements  for  lap  shear  testing  incorporated  in 
standard  test  methods  however,  this  method,  which  was  developed  locally 
many  years  ago,  has  been  used  very  successfully  for  quantitative 
comparison  of  systems  (sample  numbers  2A  through  20. 

Evaluation  was  performed  in  order  to  compare  Unlcoat  to  conventional 
pr imer /topcoat  (MIL-P-83382/MIL-C-85285)  systems.  Wet  and  dry  adhesion 
of  the  coatings  to  2024-T3  aluminum  substrate  was  selected  as  the  basis 
of  comparison.  The  samples  were  prepared  with  and  without  conversion 
coating,  MIL-C-5341.  Water  immersion  tests  showed  excellent  res.ilts, 
all  samples  passed  tape  tests.  Lap  shear  test  values  were  comparable  to 
conventional  systems  with  and  without  conversion  coatings  (sample 
numbers  1A  through  IF) . 

Evaluation  of  non-rinsing  chr ornate  conversion  coating,  Intex  8&80, 
consisted  of  applying  various  paint  systems  over  conversion  coatings 
formed  by  application  of  the  1NTEX  material  to  aluminum  test  panels  and 
allowing  to  dry  without  rinsing.  All  samples  showed  blisters  and  poor 
paint  adhesion  after  water  immersion  for  4  days  at  120  degrees  F.  Lap 
shear  results  on  dry  panels  were  well  below  results  for  the  other 
systems  being  tested,  except  for  those  sprayed  with  Unicoat.  The 
Unicoat  samples  were  not  adversely  affected  by  the  Intex  conversion 
coating  and  had  an  average  lap  shear  value  of  1230  lbs/inz,  similar  to 
normally  processed  conventional  coating  systems  (sample  numbers  3A 
through  30  . 
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RECOMMENDATIONS 

Continue  to  expand  -field  evaluation  o+'  Unicoat  including  -follow-up  on 
aircra-ft  previously  coated  with  Unicoat.  Areas  o-f  concern  include  the 
short  pot  life,  which  is  approximately  one  hour,  the  high  viscosity  at 
VOC  compliance  thinner  concentration ,  and  production  scale 
repeatahi 1 i ty  of  batches. 

EXPERIMENTAL 

MATERIALS I 

2024-T3  Alum,  panels 
Conversion  Coatings? 

a)  Intex  8680  non-rinsing 

b)  MIL-C-31706,  form  1,  method  C,  Class  1A 
Pr i mer  t 

a)  Koroflex 

b)  M1L-P-B55E2,  Type  1,  Class  1,  water  borne  epoxy 
Topcoat? 

a)  M1L-C-S3265,  Type  I  &  II,  high  solids  polyurethane 

b)  Unicoat,  high  solids  pr i mor/topcoat  polyurethane 

PANEL  PREPARATION 

Panels  were  cleaned  with  detergent,  water,  and  greer.  Scotch  Brite  type 
pads,  LP  0030C ,  Type  II,  Class  1,  until  the  surface  was  water  break 
free.  Panels  treated  with  Intex  8680  conversion  coating  were  abraded 
while  submerged  in  a  3  oz.  per  gallon  concentration  and  allowed  to  stay 
in  the  solution  3  minutes.  They  were  not  water  rinsed.  Some  panels 
were  hung  vertically  and  others  hung  horizontally  to  simulate  on 
aircraft  application  of  conversion  coating.  Panels  treated  with 
conversion  coating  MIL-C-81706  were  processed  in  production  shop  93113 
using  a  current  production  batch  of  material.  The  panels  were 
dioped/rinsed  in  water  after  chemical  treatment  per  standard 
procedures.  Panels  were  primed  using  conventional  air  spray  equipment 
to  a  dry  film  thickness  of  .6  to  .9  mils,  then  topcoated  using  air 
spray  to  a  total  dry  film  thickness  of  2  to  2.3  mils.  Unicoat  panels 
were  prepared  by  (nixing  the  material  in  the  ratio  o*  4« 1 ,  thinning  to  a 
viscosity  of  20  seconds  in  a  #2  Zahn  cup,  then  spraying  to  a  dry  film 
thickness  of  2  to  3  mils  using  conventional  air  equipment.  The  coating 
as  mixed  was  not  VOC  compliant. 

TESTING 

Lap  Shean  After  coating,  samples  were  cured  7  days  at  room 
temperature,  then  bonded  in  t  inch  width  by  0.3  Inch  overlap 
dimensions.  Shear  values  were  converted  to  lbs/ina.  Samples  were 
tested  on  an  Instron  with  crosshead  speed  of  0.03  in/min. 

Water  Immersion  ?<  Tape  Test!  After  coating,  samples  were  cured  7  days 
at  room  temperature  then  scribed  and  immersed  in  deionized  water  at  120 
degrees  F  for  4  days.  After  removal  they  were  visually  Inspected  for 
defects  such  as  softening,  wrinkling,  blistering  or  any  other  coating 
deficiency.  Samoles  were  air  dried  at  room  temperature  for  2  hours  and 
then  tape  tested  using  MIL-T-21393  masking  tape  over  the  scribed  area. 
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SAMPLE  IDi 

EVALUATION! 

EVALUATION! 

a) 

WATER  IMMERSION 

MATERIAL 

SHEAR,  PSI 

b) 

TAPE 

1A 

MIL-C-S1706 

MEAN-2933, 

a) 

VERY  GOOD 

KOROFLEX  PRIMER 

STD  DEV-70 

b) 

PASS  TAPE  TEST 

MIL-C-B52S3 

PRIMER  FAILURE 

IB 

MIL-C-B1706 

MEAN- 1253, 

a) 

GOOD 

MIL-P-03582 

STD  DEV-92 

b) 

PASS  TAPE  TEST 

MIL-C-85285 

PRIMER  FAILURE 

1C 

MIL-C-81 706 

MEAN-1973, 

a) 

EXCELLENT 

UNICOAT 

STD  DEV- 1 27 

b> 

PASS  TAPE  TEST 
COHESIVE  FAILURE 

IN 

UN I COAT 

ID 

KOROFLEX  PRIMER 

MEAN- 1733, 

a) 

POOR j  BLISTERS 

MIL-C-85285 

STD  DEV-113 

b) 

FAIL  TAPE  TEST 
PRIMER  FAILURE 

IE 

MIL-P-B3382 

MEAN- 1183, 

a) 

VERY  GOOD 

MIL-C-85285 

STD  DEV-104 

b; 

PASS  TAPE  TEST 
PRIMER  FAILURE 

IF 

UN I COAT 

MEAN- 1160, 

a! 

EXCELLENT 

STD  DEV- 144 

b) 

PASS  TAPE  TEST 

UN I COAT  FAILURE 

2A 

UNI COAT 

MEAN-827, 

a) 

EXCELLENT 

MIL-P-83582 

MIL-C-B3283 

STD  DEV-23 

b) 

PASS  TAPE  TEST 

2B 

MIL-C-01706 

MEAN- 1080, 

a) 

EXCELLENT 

UN I COAT 

MIL-P-B3382 

MIL-C-83285 

STD  DEV-432 

b> 

PASS  TAFE  TEST 

2C 

MIL-C-01706 

MEAN-7C3, 

a) 

EXCELLENT 

MIL-P-83582 

MIL-C-85285 

UN I COAT 

STD  DEV-396 

b  > 

PASS  TAPE  TEST 

3A 

INTEX  8680 

MEAN-587, 

a) 

POOR;  SEVERE  BLISTERS 

KOROFLEX  PRIMER 

STD  DEV-101 

b) 

FAIL  TAPE  TEST 

MIL-C-B5283 

PRIMER  FAILURE 

3B 

INTEX  8680 

MEAN-360, 

a) 

POOR;  GRAINY 

MIL-P-83382 

STD  DEV-53 

b) 

2  FAIL,  2  PASS  TAPE 

TEST 

MIL-C-85285 

PRIMER  FAILURE 

3C 

INTEX  8600 

MEAN- 1227, 

a) 

POOR;  BLISTERS, 

GRAINY 

UN I COAT 

STD  DEV-110 

B) 

FAIL  TAPE  TEST 

CONVERSION  COAT  FAILURE 
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WARMNSIF.R,  PA  1891'. 

ATTN:  CHARI. IF  HFOliH  S 
DFAK  CHARI.  I  F  : 

I  HAVE  KMCI08FI1  A  J.AH  T F 8  r  I  ■■  '’(FAR  I  SOM  CHART  OF  YOUR  SAMI'!  F 
OF  CNJOOA I  VERSOS  OIF  FOPMI  I  VI I  ON  For  A  ONE  COAT  SYSTEM. 

I'FR  YOIIR  INSTTMC1  ions  WF  (AIALYZED  THE  mi r COAT  A1}  TO  I. 

OUR  ('NF  COAT  SYSTEM  UTII  I7.FS  OUR  OWN  RESINS  AND  PI  CM  ENTS. 

BOTH  RESULTS  ARE  (OMrAlIBI.E.  HOWEVER,  MORE  WORK  MUST  P.F. 
HONF  ON  I  N  I  T I  A I .  VISCOSITY  AND  POT-IIFF..  SALT  SPRAY  Will. 

RF.  OUT  OF  THE  CABINET  NOVEMBER  3RD.  1989  AND  FIEAFORM  OUT 
SEP  TFMFRLK  19,  1989. 

IF  YOU  HAVE  ANY  QUESTIONS  PLEASE  CONTACT  ME. 

BIST  RFOARDS, 

DEFT  CHEMICAL  COAT I  NOS 


BUM  LEVINE, 
VICE- PRESIDENT 


B!  /  BA 
F.NCL. 
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DEFT  .  INC  17451  VON  KARMAN  AVENUE  IRVINE.  CALIFORNIA  9?714  /  (714)  474  0400 


Subject!  Comparison  of  NADC  Unicoat  and  Deft  one  coat  system 
to  the  specification  MIL-C-XXXX  (AS) 


PARAGRAPH 

REQUIREMENT 

NADC  UNICOAT 

DEFT  CAMOUFLAGE 

3.4.3 

VOC  420  g/l  max. 

399 

374 

(theoretical ) 

420 

420 

3  .4.4 

Compatible  with 

Reduces  5  to  2 

Reduces  5  to  2 

1,1, 1-Trichlor 

(color  change) 

(no  color  change) 

3.6.1 

Fineness  5  for  Camo. 

5 

5 

3.6.4 

Viscosity  45  sec. 
#4FC  max. 

60" 

44" 

3.6.5 

Pot  Life  -  1  hr. 

gassed  fc  gelled 

55" 

70  sec.  #4FC  max. 

8  hrs.  no  gel 

gelled 

liquid 

3.7.1 

Drying  Time 

STT  2  hrs. 

1  hr. 

1  hr. 

DH  8  hrs. 

4  hrs. 

5  hrs. 

3.7.2 

Surface  Appearance 
-Uniform 

Mottled 

Uniform 

3.7.3 

Match  595  STD. 

unknown  color 

test  not  tinted 

3.7.4 

Gloss  5  max.  on 

2.7  on  60* 

2.0  on  60* 

Camo. 

10.7  on  85* 

2.7  on  85* 

3.7.5 

Hiding  Power 

.96 

.97 

.95  min. 

3.7.6 

Water  Resistance 

7  days  9  150*F 

pencil  hardness  38 

2B 

recovers  to  HB 

recovers  to  HB 

D-3359  Adhesion 

2B 

2B 

3.7.7 

Flexibility 

GE  impact  20% 

10-20 

10-20 

1/4"  mandrel  9  60*F 

1/2  inch 

1/2  inch 

:oht*d 
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PARAGRAPH 

REQUIREMENT 

MAOC  UHICOAT 

DEFT  CAMOUFLAGE 

3.7.8 

Fluid  Resistance 
(no  effect  in  24  hrs . 

-4  hr.  recovery) 

MIL-L-* j699  ( 250*F) 
MIL-H-83282  (150*F) 

pencil  HB,  Adh.SB 
pencil  23,  Adh.4B 

pencil  HB,  Adh.! 
pencil  HB,  Adh.‘ 

3.7.5 

Weather  Resistance 

500  hrs.  Xenon  60*/85*  1.4/8. 5 

AF./AL  1.06/1.02 

no  cracks 

1 .5/2.6 
0.17/0.16 
no  cracks 

3.7.10 

Humidity 

no  effect  30  days 

pass 

pass 

3.7.11 

Heat  Resistance 

A  E  max  of  1 

AF.  0 .89 

AC  0.48 

AE  0.24 

AC  0.22 

3 . 7  .  L  2 

Solvent  Resistance 

25  double  MEK  Rubs 

no  effect 

no  effect 

3.7.13 

Tape  Resistance-0  hrs 

.  2  hrs. 

3  hrs . 

3.7.12 

Strippability 

90%  removal 

100% 

100% 

3.7.13 

Salt  Spray 

2000  hrs.  5% 

500  hrs.  SO 

not  complete 
not  run 

not  complete 
not  run 

3.7.13.2 

Fil iform-1000  hrs. 
max.  0.25  inch 

not  complete 

not  complete 

(no  spec) 

Cleanabi 1 i ty 

97% 

70% 

(no  spec) 

Recoat  Adhesion 
to  cured  film 

pass 

pass 

(no  spec) 

Initial  pencil 
hardness 

B 

B 

(no  spec) 

Pryed  Adhesion 

ASTM  D-3359 

3B 

3B 

(no  spec) 

Adhesion  to  Composite 
Pry 

Wet 

4B 

4B 

3B 

4B 

(no  spec) 

Adhesion  to  MTL-C-832R6  5B 

5B 

(no  spec) 

Mix  Ratio 

4  1/2  to  1 

4  to  1 

i  1  08 
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TEST  REPORT  ON  COMBINATION  PR I MER/TOPCOAT 
PERFORMED  AT  TEXAS  INSTRUMENTS,  SHERMAN 

by  Gene  Davis 


Testing  was  performed  at  Texas  Instruments,  Sherman  TX  on  the 
combination  pr imer /topcoat  urethane  coating  developed  by  Charles 
Hegedus  of  NADC.  Since  testing  was  performed  to  the  film 
requirements  of  MIL-C-83286  at  NADC,  evaluation  for  use  over 
specific  substrates  processed  at  T!  Sherman  was  performed. 

Adhesion  testing  was  performed  in  accordance  with  Federa  Test 
Method  Standard  No.  141,  Method  6301.1.  Substrates  tested  were 
passivated  304  stainless  steel,  passivated  17-4  stainless  steel, 
conversion  coated  2024  aluminum,  and  bare  2024  aluminum.  Tor  each 
substrate  tested,  there  was  no  loss  of  adhesion  between  coating 
and  substrate,  indicating  excellent  adhesion. 


Corrosion  resistance  of  broken  coating  film  was  determined  by 
scribing  coated  panels  with  an  "X"  ,  exposing  the  substrate.  The 
panels  were  then  exposed  to  5%  salt  spray  in  accordance  with  ASTM 
B  117.  As  expected,  the  first  substrate  to  fail  was  the  bare  2024 
aluminum,  which  failed  at  approx imate I y  168  hours  exposui e.  The 
remaining  panels  have  passed  over  336  hours  exposure. 


The  utilisation  of  the  combination  pr imer /topcoat  as  a  final 
finish  for  military  hardware  looks  very  promising.  Qualification 
testing  has  begun  in  order  to  qualify  the  coating  on  the  Paveway 
Laser  Guided  Bomb  programs.  The  duration  of  this  qua  I  if icat ion 
testing  should  be  approximately  2  months. 


One  barrier  to  utilization  of  this  coating  system  on  military 
hardware  is  the  lack  of  a  Government  Specification  for  the  coating 
material.  I  understand  a  draft  of  such  a  specification  is  in 
work.  I  would  request  that  a  copy  of  the  draft  be  made  available, 
30  that  the  1 ncorporat ion  of  the  coating  on  the  Paveway  Programs 
could  be  facilitated.  Thanks  to  you,  Charles,  for  developing  such 
a  coating  system  which  provides  so  many  benefits  over  the 
conventional  military  coatings.  Hopefully,  we  can  Incorporate  the 
coating  on  the  Paveway  Program  by  midyear. 


Gene  Oavls 

T 1  Sherman  DSEG  Process  Engr.  Mgr 
(?14)  868-7167 
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Boeing  Aaroapac*  t  EJactroofca 

P0  Bo*  3999 
Seattle.  WA  96124-2499 


2-532  l-CLH-0089-008 
January  25, 1990 


Naval  Air  Development  Center  (NADC) 
Charles  Hegedus 
Code  6062 

Wamx  ister,  Pennsylvania 
18974-5000 


Dear  Mr.  Hegedus 

Enclosed  please  find  photographs  of  UNICOAT  test  panels  after  1900  hours  salt 
spray  exi  jsurc  in  our  laboratory. 

The  UNICOAT  material  on  the  subject  test  panels  was  applied  by  the  NADC.  The 
test  panels  were  2024-T3  Aluminum  alloy,  0.020  inch  thick,  prepared  with  Alodine 
1200  chromate  conversion  coating  prior  to  painting. 

The  UNICOAT  specimens  were  placed  in  S%  salt  spray  (per  ASTM  B1 17)  on 
7/31/89  and  removed  on  10/16/89.  Upon  visual  inspection,  all  panels  showed  no 
evidence  of  corrosion,  loss  of  adhesion,  blistering,  or  cracking  of  the  film.  This 
material  performed  exceptionally  well  under  extended  exposure  to  salt  spray. 

Please  feel  free  to  contact  me  if  you  have  any  further  questions  regarding  this. 


Sincerely, 


Carl  L.  Hendricks,  Manager 
Org.  2-5321,  Chemical  Technology 
(206)393-3120  M/S  2E-01 


Enclosure 


PREPARED  BY  BOEING  AEROSPACE, 
SEATTLE,  WA  98124-2499 


’EVALUATION  OF  NADC  SELF-PRIHINS  TOPCOAT  U8-14 


OBJECTIVE 

To  evaluate  the  performance  of  UB-14  as  a  candidate  lew  VOC  coating  to  be  used 
as  a  replacement  of  MIL-C-83286. 


APPROACH 

This  coating  Is  not  currently  a  qualified  product  to  existing  Boeing, 
military,  and  federal  specifications.  Therefore,  the  coating  performance 
requirements  of  MIL-C-83286,  an  aliphatic  polyurethane  topcoat,  were  used  as 
the  qualification  requirements  for  this  material.  The  coating  was  evaluated 
on  unprimed  aluminum  panels. 


EXPERIMENTAL  TEST  PROCEDURE 

Uncured  coating  properties  were  conducted  prior  to  spraying.  There  was  no 
observable  settling  in  either  component.  After  shaking,  the  components  were 
allowed  to  stand  for  10  minutes,  then  viscosity  measurements  were  made  using  a 
#2  Zahn  cup.  , 

Bare  2024-T3  and  TO  aluminum  panels  were  prepared  in  the  following  manner. 

1.  Alkaline  clean  per  BAC  5749.  Rinse. 

2.  Deoxidize  per  BAC  5765;  rinse  In  cold  water. 

3.  Remove  5  panels  for  low  temperature  flexibility  test;  dry,  wrap,  and 
store  In  desslcator  until  ready  to  be  painted. 

4.  Alodize  all  other  panels  using  Alodlne  1200  In  accordance  with  BAC 
5626;  dry  and  wrap  until  needed. 

5.  Apply  the  coating  in  accordance  with  the  manufacturer's  instructions. 
The  mixed  paint  was  thinned  using  HEX/Toluene,  (3:1)  instead  of  1,1,1 
trichloroethane,  to  20  seconds  using  a  12  Zahn  cup. 

The  sprayed  panels  were  allowed  to  air  dry  overnight  and  were  then  cured  at 
250  degrees  F  for  2  hours,  therefore  a  full  cure  air  time  was  not  established. 
Tack  free  time  after  spraying  was  approximately  25  minutes.  The  following 
tests  were  then  performed  on  the  dry  panels. 

1.  Wet  tape  adhesion  after  soaking  at  room  temperature  In  distilled 
water  for  7  days  according  to  8SS  7225,  type  III. 

2.  Impact  flexibility  according  to  section  3. 7.2. 2  in  MIL-C-83286  and 
Fed-Std-141. 


BIOS 


3.  Low  temperature  flexibility  test  using  all  of  the  non-alodlzed 

panels.  Condition  panels  and  a  1/8  Inch  diameter  conical  mandrel  at 
-65  degrees  C  for  4  hours.  Bend  the  panels  around  the  mandrel. 
There  should  be  no  loss  of  coating.  ^ 

4.  Salt  spray  resistance.  On  four  of  five  panels  cut  through  coating  to 

expose  aluminum  in  an  "X'  pattern  from  comer  to  comer.  Test 
according  to  ASTM  B-117  In  5%  salt  fog  for  500  hours.  There  shduli 
be  no  corrosion  on  the  unscribed  panel.  4  . 

5.  Humidity  resistance.  Scribe  three  panels  In  an  "X"  pattern  from  r 
corner  to  corner.  Test  at  95S  relative  humidity  at  120  degrees  F  for 

30  days.  There  should  be  no  blistering  or  other  evidence  of  film 
failure  on  the  unscribed  panels.  Evaluate  scribed  panels  for 
corrosion. 

6.  Heat  resistance.  Expose  four  panels  vertically  to  dry  heat  of  300 
degrees  F  for  four  hours.  Repeat  the  impact  test  and  evaluate  for 
color  change.  Slight  yellowing  or  darkening  does  not  constitute 
failure. 

7.  Immersion  test.  Immerse  one  set  of  panels  In  each  of  the  following: 

a.  Shell  SAE  10-40  motor  oil  at  240  degrees  F  for  24  hours. 

b.  Standard  test  fluid  TT-S-735  at  room  temperature  for  7  days. 

c.  Hydraulic  fluid  MIl-H-5606  at  room  temperature  for  7  days. 

d.  Distilled  water  at  100  degrees  r  for  4  days. 

e.  Skydrol  5008  at  room  temperature  for  7  days. 

After  exposure,  clean,  rinse  and  dry  the  panels  allowing  one  hour  for 
recovery  prior  to  testing.  Evaluate  for  pencil  hardness  and  gloss 
values. 

8.  Accelerated  weathering.  Expose  to  accelerated  weathering  for  500 
hours  according  to  BSS  7253  Type  I.  Measure  60  degree  gloss  before 
and  after  test  and  Impact  flexibility  after  weathering. 


TEST  RESULTS 

A  passing  score  was  obtained  for  the  following  tests;  wet  tape  adhesion,  heat 
resistance,  humidity  exposure  and  low  temperature  flexibility.  The  unscribed 
control  panel  after  salt  spray  showed  no  signs  of  corrosion,  however,  there 
were  numerous  blisters  on  all  of  the  scribed  panels. 

There  were  five  Immersion  fluids  In  which  the  coating  was  tested.  A  change  of 
more  than  2  levels  of  hardness  Is  considered  a  falling  grade  which  Is  also 
true  for  gloss  readings.  After  Immersion  In  motor  oil  there  was  a  slight 
Increase  In  gloss  but  no  change  In  pencil  hardness.  The  relative  gloss  after 
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the  standard  test  fluid  Immersion  was  unchanged,  however,  the  pencil  hardness 
Is  considered  a  failure.  Heated  distilled  water  and  HIL-H-5606  hydraulic 
fluid  had  no  effect  on  either  the  nardness  of  the  coating  or  the  gloss. 
However,  Skydrol  jet  fluid  decreased  the  gloss  slightly  but  made  the  coating 
extremely  soft  and  Is  considered  a  failure. 

Aging  tests  conducted  for  500  hours  exposure  In  a  weatherometer  showed  no 
change  in  gloss.  Impact  flexibility  tests  conducted  on  the  weathered  panels 
showed  no  signs  of  cracking  or  crazing. 


CONCLUSION 

The  coating  UB-14  appears  to  pass  the  majority  of  the  critical  coating  tests. 
There  Is  a  sensitivity  to  salt  spray  (blistering)  when  the  painted  surface  has 
been  scribed.  Standard  test  fluid  TT-S-73S  and  Skydrol  500B  jet  fluid  soften 
the  coating  but  do  not  affect  the  gloss.  Overall,  the  combination 
primer-topcoat  Is  an  acceptable  addition  to  HIL-C-83236. 


Prepared  by:  D.  H.  Nemeth 

2-3621  237:3064  H/S  73-09 


Approved  by:  fTC.v  Gros\iart 

2-3621  393-3579  H/S  2E-01 


Approved  by:  C.  L.  Kendricks 

2-3621  393-3120  H/S  2E-01 


Bill 


DATEs. 
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EVALUATION  OF  LOW  VOC  COATINGS 
BAC  MATERIALS  AND  PROCESSES  ENGINEERING 


FOR  REPLACEMENT  OF: 


VENDOR  NAME:  A f£2>  (L 


PRODUCT  NAMEfc^W^  VS-/4  SL&* 


COMPONENTS: 


RESIN  SYSTEM: 


SOLVENTS  IN  SYSTEM: 


SUBSTRATE  USED:  -7~3 ; 

PRIMER: _ _ 


APPLIED  WITH: 


.THICKNESS:  PRIMER:  v  .or 


TIME  TO: 


HANDLE: 


TOPCOAT:, 

FULL  CURE  «A  •  . 


EEBEfiflMAMCE 
UNCURED  COATING  PROPERTIES: 

1.  VISCOSITY  OF  ALL  COATING  COMPONENTS:  / 1 30  <***"• 

2.  INFRARED  SPECTROSCOPY  ANALYSIS  (ATTACHED  TO  REPORT): 

3.  THERMOGRAVIMETRIC  ANALYSIS  (ATTACHED  TO  REPORT): 

4.  OUTGASSING  (ATTACHED  TO  REPORT): 
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EVALUATION  OF  LOW  VOC  COATINGS  PAGE  2 

VENDOR  NAME:  /JAZ>?~ _ PRODUCT  NAME:  QA-rf 

PERFORMANCE  (CONTINUED) 

CURED  COATING  PROPERTIES: 

*7 dtupr  £/&.’/&/ 4*0 

WET  TAPE  ADHESION  ACCELERATED  WEATHERING  EXPOSURE 


RESULTS 
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January  9,  1990 


Aero  Materials  Division 
Code  6062 

Naval  Air  Development  Center 
Warminster,  Pennsylvania  18974-5000 

Attention:  Mr.  Charles  Hegedus 

SUBJECT:  GRACQ  TEST.REPQR1 


C  ' 


Dear  Mr.  Hegedus: 

Graco  recently  demonstrated  that  Unicoat,  the  seif  priming  topcoat  developed  by  the 
Naval  Air  Development  Center,  can  be  successfully  applied  with  plural  component 
proportioning  equipment  and  an  air  assisted  airless  application  device.  Deta.i  is  provided 
in  the  reference  report,  a  copy  is  enclosed. 

The  Unicoat  technical  data  sheet  states  that  the  VOC,  as  received,  is  384  grams  Der  liter. 
The  addition  of  625  milliliters  of  solvent  to  5  gallons  of  admixed  materia*  did  not  exceed 
420  grams  per  liter  of  VOC. 

It  is  our  opinion  that  Unicoat  can  be  applied  with  a  manual  air  assisted  airless  electrostatic 
gun.  We  recommend  that  an  addition^  quantity  of  Unicoat  be  forwarded  to  our  Chicago 
plant  for  evaluation  of  "wrap*  properties. 


life  ' ' 


GRACO  INC.  /  CHICAGO  SALES  OFFICE  <  9451  WEST  BELMONT  AVENUE  /  FRANKLIN  PARK.  IL  60131-2e91 
PHONE  (708)  678-7200 1  FAX  (708)  678-0192 
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GRACO  TEST  REPORT  HC-7502 
January  9, 1990 


We  will  conduct  this  electrostatic  evaluation  as  soon  as  an  additional  sample  is  received. 
Thank  you  in  advance  for  your  cooperation,  and  we  look  forward  to  working  with  you  on 
this  and  other  future  projects. 

Sincerely, 

GRACO,  INC. 

Steve  Kish 
Market  Management 

SK/rk 

Enclosure 

cc:  Commander  -  Naval  A>  Systems  Command 
Air  530483  (Jim  Thompson) 

Washington,  D.C.  20361-5300 
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PLURAL  COMPONENT  MATERIAL  TEST  REQUEST 


Test  No.:  Ok ZL2UC _ Date  ~.q 

Before  each  test  will  be  scheduled,  tha  following  must  ba  submitted: 

1  At  Ibast  5  gallons  o<  each  maienal  Isent  ‘reight  p/epa;dl  to  Test  Lab,  Attention  Lab  Supervisor  (use  Snips  eg  Laoel  301  -8701 

2.  A  material  manutacturer  s  Safer/  Data  and  Teem  cal  Data  Sheet 

3.  This  form  completely  filled  out 

Note:  Reports  tc  be  sent  to  District  Manager  i  mess  otherwise  instructed. 

END  USER  NAVAL  AIR  DEV  El  1PVEM  CENTER  Comacl.  Charles  HedeJus  2on  Hirst 

Address:  Cnde  6062  Warmi  nst0  ' .  PA  13974-5000 _ _ _ _  Phene  (2-5)  441-1452 

DISTRICT  MANAGER  George  _ _ _ _ _ Regcn  — I.-2U.Q. 

Address:  14C6  Arrowy-sod  Ct,  '•'•-'ton,  NJ  C8053 _ _  pnone  596-1085 

DISTRIBUTES _ XiD _ Contact: - 


Address:  _ LI 

DISTRIBUTES 
Address:  _ 


Contact: 


RogC'  . 1  -tUV. 

i6l9)  596-1035 


I.  APPLICATION 


Who  to  Contact: 
- Spray: 


.  Extrusion: 
.  Transfer 
.  Metering: 


Manual 

X 


_  Air  Spray - _ - 

_  Pattern  Width:  *0" 

uoons  to  be  supplied  bv  '.ADC 


Corvenuoral _ Electrostatic  2.  Mam 

Air;ess  A  Atr  Assist  Air  Spray _ 1 

Mi  s  Wet  4  Dry  2 _  Pattern  Width: 

Subs-rate:  Vamous  nets  Hie  coupons  to  be  sui 

F'ow  Rate  _  Bead  Size _ Ft  min :  _ 

F  o*  Rate  _ _ 

ShotSze _  Shots/mm: _ 

Material  to  re  apo  ed  at _ "F 

D  stance  _ Equipment  Location  to  Point  of  Application 

Ava  laoie  A  r  Supply  CFM _  PSI _ 


Automatic 


Tony  Eng  (215)  4-1- 3269 


II.  MATERIAL  INFO 


Who  to  Contact _ _ 

Manutacturer  Qoa_ 

Material  Name  ^11- 

I  '.a  t , 

Material  Number  • 

Material  Container  Sure  tor  Test'  LJi 

Material  Conta  ner  S  ze 

'lor  Act  Appiicat.onl  5—0. 

Ftano  by  Vo'ume  - 

Patio  by  We  ght  SPGtavr/ _  _ _ 

Patio  Tolerance  _ 

Solvent  lor  Thi-niog  IliD, 

Solvent  tor  C  oanup  - - 

is  Material  Co'ros,ve'>  yes 

is  Materia-  Abrasve’  yes 

Viscosity  m  ',P  'i  _ 

Pot  Life  (.1  premurdi  Sec 

LJL  Hrs 

Solids  by  Volume  ipnrcent'  _ 

Toxic  Material  Present-  _ P  Ill 

Is  Mater,  i  Danqorous'’  Yes 

Test  materials  to  ba  returned  freight  collect  to: 

Address  Cnc  -  hi. A.’ ,  ...ica::  n..  tf»r ,  PA _ 


Coatings  for  Industry 

Uni-Coat _ 

U3 1 4  ( ‘lADC^l  A 
5  Ga 1  Ion  Pail 


Phone _ L-JJL 

Sa 


al  Pai 


L  No  _ Ph  _ Yes  _ 

_JL_  No  _ Yes 

72  F _ *F  _ 72‘F 

_ Mm,  M’xed  viscosity  is  44 

22_* F  approx.  160  cps 


sne  in  Ford  *4  or 


tarliis.  liegcJiis. _ 


Ml.  TEST  OBJECT  VE 


.  1  '•  'jiTir  d .  i . . es  *.  r-_ : ,ud  _A . 

-LC-lU£i  jL  ,xt:..L-  ji-lii  rt.U'_l4Lii 


i*  rest  s.irrp  e*  r»»oj*r#d.  C^scrDe _ 

Co'vtom^r  »o  /. 'Vn  j  Jo^-  _ Y r%  _  _  No 


*  040  ■  * *  l  S* 


HYDRA  CAT  TEST  REPORT 
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T..,K,„.  HC-7502  10/10/89 

Conclusions:  Successful  1  v  proportioned,  mixed  and  sprayed  customer's  test  material., — Jhe _  { 

base/paint  side  was  reduced  bv  addino  625  ml  of  a  solvent  blend  to  4  gallons.  We  were 
able  to  produce  spray  patterns  and  acceptable  atomization  with  just  a  slight  heaviness 
in  the  patterns  center.  No  off-ratio  or  mixing  problems  appeared  during  our  testing. _ 


Recommended  Equipment  4.165:1  President  VRHC,  15:1  President  master,  #9  slave;  _3/3"  KD.  _ 
material  hose  (A):  1/4"  1.0.  Moi sture-Lok  hose  (8k  215626  mix  manifold,  3/3-27  mixer; 
1/4  x  15  whip  hose;  4/A  2000  gun  with  H,V. F.F.  cap;  182-511  to  519  tips;  Pressure  Pot 
or  1:1  Fast  Flo  feed  pimps  (A&8);  agitator  (A);  100  mesh  Red  Alert  filters  (A&B) ;  5:1 
Monark  solvent  pump  with  1/4"  I.D.  hose. _ 

Tip  or  Nozzle 

Air  Spray:  _ Fluid  Tip  _ Air  Cap  _ Mils/ Pass 

Airless  Spray:  _ Tip  _ PSI  Minimum  Fluid  Atomizing  Pressure  _ Mils/ Pass 

Air-Airless  Spray:  __§il_Tip  H  ■  V.  F .  F  ■  Alf  ^ap  80-100  a;,  Pressure 

500-800 . psi  Min.  Fluid  Atomizing  Pressure  _I__  Mils/Pass 

Extrusion:  _ Nozzle  Size  _ Bead  Size  _ FI/Minute 

Transfer _ Hose  Size  _ Length  _ GPM  Flow  Rata 

Tee.  Equipment  Set-Up 

_ Fixeo  Ratio  ^  •  KiaLlVeneWe  Rato: _ Air  Motor  n  * 

Base  (A):  Prop.  Cylinder  15ll  PrfiS.  Hose  to  Mixer?  _3/Sl! Die.  ..25  I - Length 

Catalyst  (3):  Prop.  Cylinder  Hose  to  Mixer?  1/ 4 11  Dia.  25 '. - Length 

snK,  P.,mp  10: 1  President  Hn«* (S.». - 1 g )  i  x  25  Gun:  A/ A  2000 _ ManuaJ  2 — Auto - 

Mixer  _ Power  _ X  sutir-  3/8-27  Mix  Manifold  __§!§ _  Heaters _  Regulators - 

y 

_ Immersed  _ Gravity  Feed  Pressure  Feed 

_ Feed  Pm  ips  A  iLl  _  6  _  _ Pressure  Pot  _ Ram  Induction 

»  40  a  30 

Operating  Pressure  A _ 8  ________ 

Other  Equipment:  H ,  V,  F.F. — £1Q . . . . . .  ...  . . - . . . . . 


Comments  Base  side  was  reduced  625  Ml  of  solvent  blend  to  4  gallons-  adjusted  mix  ratio 
from  4:1  to  4.165:1.  Material  formulation  was  identical  to  one  tested  in  April.  High 
mil  builds  (6+  wet)  produced  the  best  initial  wet  finish  results,  but  only  a  slight 
improvement  over  the  spec  mil  build  (4  wet)  when  dry. 


This  information  was  developed  under  laboratory  conditions  which  may  vary  with  Actual  Field  Applications. 
Demonstration  Attended  Uy:  _ 

Test  Engineer:  — L — _ _ _ _ _ _  _ 

Copies  Sent  Ta  G-  (Sfttafson,  S.  Kish.  B.  Thompson,  FTU  Lab _ 
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March  15,  1990 


Aero  Materials  Division 
Code  6062 

Naval  Air  Development  Center 
Warminster,  Pennsylvania  18974-5000 

Attention:  Mr.  Charles  Hegedus 

SUBJECT:  UNICOAT 
Dear  Mr.  Hegedus: 

The  referenced  lettar  detailed  the  application  of  Unicoat  with  plural  component 
proportioning  equipment  using  air  assisted  airless  as  the  atomization  method.  That  letter 
requested  additional  material  for  evaluation  with  our  manual  electrostatic  hand  guns. 

We  completed  our  evaluation  of  the  ’WRAP*  characteristics  of  Unicoat  on  2/23/90.  We 
are  piaaaad  to  adviaa  that  Uniooat  damonatraxad  fair  wrap  with  our  air  aaciatcd  airlaaa 
electrostatic  gun  (PROAA4GOO). 

For  this  test,  we  premixed  components  A  and  B  prior  to  applying  with  a  10:1  President 
pump.  The  fluid  pressure  was  900  psig  and  the  air  pressure  between  30  to  100  psig. 

We  did  observe  that  the  admixed  material  increased  in  viscosity  during  the  evaluation. 
Our  recommendation  is  that  further  testing  be  conducted  with  plural  component 
proportioning  equipment. 


* 


i 


GRACO  INC.  /  CHICAGO  PLANT  /  9451  WtST  BELMONT  AVENUE  /  FRANKLIN  PARK.  IL  90131  2891  /  (706)  678  7200  '  FAX  (708)  678  0177 
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UNICOAT 
March  15,  1990 


Please  do  not  hesitate  to  contact  me  if  you  have  any  questions  regarding  our  testing  or 
if  additional  data  is  required. 

Sincerely, 

GRACO  INC. 


Steve  Kish 
Market  Management 
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INFORMAL  MEMO 


SUBJ:  UNICOAT  TEST  RESULTS 
10;  S.L.  Toepke ,  J.J.  Ho  1 1  »y 
DATE;  H  January  1990 

CC:  £,  Jfcrflfdus(NADf) ,  J.J.  Slavlck,  S.H.  Devitre,  M.S.  RuBsIng,  J.M. 

Pralss,  S.  Clinch 


1.  A  test  of  17  different  coatings  was  Initiated  In  June  1989.  NAQC's 
Unicoat  was  Included  in  this  evaluation.  To  date  all  of  the  tests  are 
completed  except  the  filiform  corrosion  test(Comp1et1on  Date-Feb.  1,  1990). 
Results  for  NAOC's  Unicoat  are  shown  below  In  Table  1. 


TEST 

RESULTS 

PRETREAT 

PANEL  TYPE 

3000  hr  Neutral  Salt  Spray 
1500  hr  Neutral  Salt  Spray 
750  hr  SO*  Salt  Spray 

Cross  Hatch  Adhesion 

Cross  Hatch  Adhesion 

Wet  Tape  Adhesion 

Wet  Tape  Adhesion 

Reverse  lmpact(60  In-lbs) 
Reverse  Impact(30  In-lb) 
Mandrel  Flexibility 

Low  Temperature  Resistance 

Pass  (4/4 ) 
Pass  (4/4) 
Fall  (4/4) 
Pass  (2/2) 
Pass  (2/2) 
Pass  (2/2) 
Fall  (2/2) 
Pass  (2/2) 
Pass  (7/2) 
Pass  (2/2) 
Pass  (2/2) 

_ 

Conversion  Coat 
Cd  Plate/C.Coat 
Conversion  Coat 
Conversion  Coat 
Deoxidize 
Conversion  Coat 
Conversion  Coat 
Anodlze(Typell) 
Anodlze(Typell) 
Conversion  Coat 
Conversion  Coat 

7075-T6  A1 

4130  Steel 

2024 -T 3  Al 
2024-T3  Al 
2024-T3  Al 
2024-T3  Al 

2024 -T 3  Al 

2024 -T 3  Al 
2024-T3  Al 
2024-73  Al 
2024-73  Al 

2.  The  results  above  are  promising.  8ased  on  these  results  MCA1R  would  like 
to  see  the  following; 

(a)  Painting  of  several  areas  of  an  F/A-18  in  order  to  gain  flight  test 
data . 

(b)  More  adhesion  testing  on  titanium,  CR.’S,  and  composite  substrates. 

(c)  Elimination  of  batch-to-batch  consistency  problems.  Unicoat  has  been 
tested  at  HCAIR  on  at  least  two  other  occasions  with  varying  results. 

(2-*./ 1. 

Rock  A.  Stevens 
Material  and  Process 
McDonnell  Aircraft  Co. 

(314)  234-8960 
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701  SHILOH  ROAD,  P.O.  BOX  481268,  GARLAND.  TEXAS  78048  TELEPHONE  (214)  276-5181 


January  4,  1990 


TO:  Ron  Conti 

DEPT:  Aerospace  -  ARC  Technical  Lab 

SUBJECT:  CLOSEOUT  DRI  J9574 


EURPOSB 

To  run  critical  tests  on  Navy  Unicoat,  using  HIL-C-83286  and  MIL-C-85235  as 
standards. 

RESULTS 

Testing  has  now  been  completed  on  the  N.A.D.C.  Unicoat.  The  Unlcoat  was 
tested  against  MIL-C-83286  (DeSoto  822X3(3}  and  MIL-C-85285  (DeSoto  822X655), 
over  two  substrates  (Alodine  1200  pretreated  2024-T3  aluminum  and  Scotchbrited 
alclad  2024-T3  aluminum).  In  addition  to  the  testing  of  fresh  Unicoat 
material,  tests  were  run  on  Unlcoat  material  which  had  been  subjected  to 
accelerated  aging  equivalent  to  approximately  one  year  at  standard 
conditions. 

As  detailed  in  Appendix  I,  the  Unlcoat  has  performed  as  well  as  HIL-C-83286 
and  MIL-C-85285.  No  blistering  nor  loss  of  adhesion  ms  seen  in  the  water 
resistance  test;  no  softening  nor  loss  of  adhesion  ms  observed  in  the 
HIL-H-83282  test.  In  salt  spray  exposure,  the  Unlcoat  resisted  corrosion 
better  than  MIL-C-83236,  but  not  as  good  as  MIL-C-85285.  The  high  solids 
topcoat  performed  best  in  G.B.  Impact  testing,  with  the  Unlcoat  performing 
slightly  better  than  HIL-C-83286,  Appendix  II  shows  similar  results  for  the 
performance  of  aged  Unicoat. 

Appendices  III  and  IV  quantify  the  effects  of  500  hours  Q.U.V.  and  500  hours 
Twin  Carbon  arc  exposure  respectively.  The  Unlcoat  gloss  was  considerably 
lower  after  weathering.  This  can  be  partially  attributed  to  the  higher 
initial  gloss  which,  by  the  My,  has  been  lowered  at  Coatings  for  Industry  by 
the  addition  of  a  flatting  agent  that  Is  not  listed  In  the  Navy's  formula.  The 
Unlcoat's  color  ms  also  significantly  affected  by  weathering. 
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Min9eSw«cnthStUnthlf  tlMarliJh  h?M  ad®<J°at?  P«for*ance  properties.  The 


TABLE  1:  PCTLIPE  DATA 


MU  RATIO  (BY  VT) 

6.84:1.00:0.38 

6.84:1.00:0.60 

6.84:1.00:1.21 

6.84:1.00:1.39 

6.84:1.00:1.59 


V-.Q.C  (q/L) 

412 

433 

489 

503 

517 


INITIAL  VIS  fSgCI 

53 

42 

29 

27 

26 


NOTE:  Pinal  Viscosity  check  at  30  minutes. 

Viscosities. checked  using  12  G.E.  Zahn  Cup. 


FINAL  m.  (SEC) 

G8L 

GEL 

GEL 

GEL 

GEL 


Jn  viscoslty  pot  life  the  Navy  Unicoat  System  would  be  a 

viable  alternative  to  conventional  primer/topcoat  systeM. 


Ken  weaver 
Chemist 


XV:sm 

cc:  Aerospace  Diet. 


V  " 
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APPENDIX  I 


PERFORMANCE  TEST  RESULTS  FOB  NAVY  UNICOAT 


TEST 

SPTC  AND 

SPTC  A  SCOTCH 

513x390  A 

513x390  A 

DESCRIPTION  ALODINB  1200 

BRITE  XL  CL  AD 

822x363 

822x655 

1. 

Water  Resistance 
(4  days  9  100  F) 
a.  Dry  Adhesion 

100% 

100% 

100% 

100% 

b.  Vet  Adhesion 

c.  Vapor  Phase 

100% 

100% 

100% 

92% 

Adhesion 

100% 

100% 

100% 

100% 

2. 

MIL-H-83282  Resist. 
(24  hrs.  150  F) 
a.  Adhesion 

(Eefore/After) 

100%/100% 

100%/100% 

100%/99% 

99%/99% 

b.  Pencil  Hardness 

2B/2B 

2B/3B 

F/2H 

F/F 

3. 

Salt  Spray  (500  hrs) 

a.  Corrosion 

(1-10:  10*  extreme)  3 

3 

4 

1 

b.  Blisters 

(>  per  4"x4*  panel)  3 

8 

0 

0 

4. 

G.E.  Impact 

70% 

a.  Before  Desiccator  60% 

60% 

60% 

b.  After  Desiccator 

60% 

60% 

<  60% 

80% 

5. 

Humidity  Resistance 

(1056  hrs,  120  F,100%  R.H) 

a.  Dry  Adhesion 

100% 

100% 

100% 

100% 

b.  After  Exposure 

100% 

100% 

100% 

100% 

B1  25 


APPENDIX  II 


PERFORMANCE  TEST  RESULTS  AFTER  ACCELERATED  STORAGE 


TEST 

DESCRIPTION 


SPTC  AND  SPTC  i  SCOTCH  513x390  t 

ALODINE  1200  BRITS  ALCLAD  822x655 


1. 

VATES  RESISTANCE 
(4  Days  «  100  F) 
a.  Dry  Adhesion 

100* 

100* 

100* 

b.  Vet  Adhesion 

100\ 

100* 

100* 

c.  Vapor  Phase  Adhesion 

100* 

100* 

100* 

2. 

MIL-H-83282  Resistance 
(4  days  t  150  F) 
a.  Adhesion  (Before/After) 

100V100* 

100V100* 

100V100* 

b.  Pencil  Hardness 

HB/4B 

HB/4B 

2H/H 

3. 

Salt  Spray  (  500  hrs) 

a.  Corrosion  (1-10; 10»  extreme)  3 

1 

1 

b.  Blisters  (I  Per  4*x4"  panel)  2 

2 

0 

4. 

G.E.  Impact 
a.  Before  Desiccator 

60* 

60* 

70* 

b.  After  Desiccator 

70* 

60* 

80* 
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APPENDIX  III 

VSATHERABILITY  -  Q.U.V 


PRODUCT  CODE  £  60  INITIAL  60 


Unicoat  >1  9.6 
Unicoat  12  9.6 
Unicoat  13  9.6 

822X363  »  1  1.7 
822X363  »  2  1.7 
822X363  I  3  1.7 

822X655  »  1  1.7 
822X655  #2  l.< 
822X655  I  3  1.7 


COLOR 

eaooucT  codi  i  j» 

Unicoat  t  1  6.53 
Unlcoat  I  2  8.58 
Unicoat  13  7.73 

822X363  »  1  3.47 
822X363  i  2  2.14 
822X363  I  3  2.54 

822X655  I  1  0.99 
822X655  >  2  1.21 
822X655  I  3  1.05 


TEST  RESULTS 


4  500  HBS. 

21  INITIAL 

2i  tmm 

1.0 

0.2 

0.2 

1.2 

0.2 

0.2 

1.1 

0.2 

0.2 

1.1 

0.35 

0.2 

1.1 

0.35 

0.2 

1.1 

0.35 

0.2 

0.9 

0.2 

0.2 

0.9 

0.2 

0.2 

1.0 

0.2 

0.2 

5k 

E£ 

Xft 

£ 

5.97 

1.14 

2.39 

2.65 

8.19 

1.18 

2.29 

2.58 

7.44 

0.73 

1.93 

2.07 

3.37 

-0.80 

0.14 

0.81 

2.02 

-0.68 

0.08 

0.69 

2.43 

-0.69 

0.16 

0.71 

-0.10 

0.55 

0.81 

0.98 

-0.52 

0.60 

0.91 

1.09 

-0.49 

0.39 

0.84 

0.93 
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APPENDIX  IV 


UNICOAT  WBATHERABILITY  -  TWIN  CARBON  ARC  TEST  RESULTS 


GLOSS 


ERODUCT  CODS  » 

50  INITIAL 

60  £  SPJJ.  HRS. 

Unicoat  1  1 

9.6 

5.0 

Unlcoat  1  2 

9.6 

5.1 

Unicoat  1  3 

9.6 

5.5 

822X363  1  1 

1.7 

1.6 

822X363  I  2 

1.7 

1.5 

822X363  »  3 

1.7 

1.4 

822X655  »  1 

1.7 

1.1 

822X655  1  2 

1.7 

1.0 

822X655  1  3 

1.7 

1.0 

COLOR 

PRODUCT  CODE 

fii 

QL 

Cl 

5b 

Unlcoat  1  1 

1.90 

1.09 

-0.32 

1.53 

Unlcoat  1  2 

2.01 

1.11 

-0.37 

1.63 

Unlcoat  1  3 

1.80 

0.80 

-0.37 

1.57 

822X363  »  l 

O.U 

-0.58 

-0.01 

0.41 

822X363  1  2 

0.66 

-0.52 

-0.08 

0.40 

822X363  1  3 

0.78 

-0.67 

-0.03 

0.40 

822X655  »  1 

1.17 

-1.17 

-0.05 

0.04 

822X655  •  2 

1.09 

-1.08 

0.00 

-0.05 

822X655  •  3 

0.97 

-0.97 

0.04 

0.02 
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EXECUTIVE  SUHMARY 

As  pare  of  our  materials  engineering  support  for  the  Pacific  Missile  Test 
Center  (PMTC)  Point  Mugu,  tests  were  performed  on  the  corrosion  resistance  of 
new  high  performance  aerospace  coatings.  The  purpose  of  these  tests  was  to 
identify  a  coating  that  could  serve  as  a  replacement  for  the  existing  coating 
system.  After  1  January  1992,  the  present  topcoat  will  not  be  allowed  for  use 
in  the  San  Francisco  Bay  Area.  Included  in  the  testing  were  5  primers,  9 
topcoats,  and  2  self  priming  topcoats  (unicoats). 

The  coatings  tested  have  a  Volatile  Organic  Compound  (VOC)  content 
(measured  as  grams  of  VOC  per  liter  of  paint)  that  will  be  in  compliance  with 
California's  proposed  air  pollution  control  regulations  for  199*.  The  new 
regulations  will  limit  the  VOC  content  of  primers  and  teproars  used  for 
aerospace  and  miscell.mrn>";  metal  parts  applications  to  340  and  420  g/1 
respectively.  Current  1 y .  the  SPARROW  missile  uses  a  two  coat  system 
consisting  of  MIL-P- 2D77K  epoxy  polyamide  primer  followed  by  MIL-C-83286 
aliphatic  isocyanate  polyurethane  topcoat.  The  VOC  levels  for  this  system  are 
340  and  520  g/1  respectively. 

A  replacement  coating  should,  if  possible,  satisfy  these  additional 
criteria: 

a.  Formulated  without  the  .solvent  1,1,1  trichloroethane.  The  use  of 
1,1,1  trichloroethane  is  under  scrutiny  due  to  toxicity  and  corrosion 
concerns.  The  primer  currently  in  use  contains  this  solvent. 

b.  VOC  level  below  '!'•()  g/1  for  both  the  primer  and  the  topcoat.  This 
would  allow  use  of  the  same  primer  and  topcoat  for  miscellaneous  metal  parts 
painting  and  for  aerospace  painting.  In  addition,  use  of  a  340  g/1  topee, it 
will  meet  the  anticipated  VOC  regulations  for  some  time. 

A  search  was  made  lor  high  performance  aerospace  coatings  that  would 
comply  with  the  proposed  VOC  regulations.  Various  primer/topcoac  combinations 
were  then  applied  to  test  panels  made  from  SPARROW  missile  fuselages.  Surface 
preparations  and  coating  applications  were  carried  out  at  Naval  Aviation  Depot 
(NAVAVNDEPOT/  Alameda  using  standard  equipment  and  practices. 

The  prepared  panels  were  exposed  to  500  hojrs  of  an  acidified  salt  fog 
test  environment.  The  test  method  used  was  American  Society  for  Testing  and 
Materials  (ASTM)  C  85.  This  test  environment  simulates  the  severe 
marine/industrial  environment  frequently  encountered  by  SPARROW  missiles  while 
deployed  at  sea.  At  the  end  of  the  acidified  salt  fog  test  the  panels  were 
photographed  and  evaluated  in  accordance  with  ASTM  D  1654. 


ii 


The  following  major  conclusions  were  drawn  based  upon  the  exposure  to  the 
ASTM  G  85  test  and  ASTM  D  1654  criteria  to  evaluate  the  various  coated  panels: 

_  4 

a.  The  coating  system  currently  used  on  SPARROW  missiles  received  the 
highest  ASTH  0  1654  rating.  This  coating  system  provided  the  highest  degree 
of  corrosion  resistance.  Unicoat,  a  self  priming  single  coat  polyurethane 
developed  by  Naval  Air  Development  Center,  received  the  second  highest  rating 
and  provided  a  high  degree  of  corrosion  protection. 

b.  A  commercially  available  340  g/1  VOC  epoxy  polyamide  primer  without 
1,1,1  triehloroethane  received  the  same  ASTM  D  1654  rating  as  the  currently 
used  HIL-P-23377E  primer  that  contains  this  solvent.  These  two  coatings 
provide  equivalent  degrees  of  corrosion  protection.  The  disadvantages 
associated  with  1,1,1  triehloroethane  can  be  eliminated  with  the  commercially 
available  epoxy  polyamide  primer. 

c.  Epoxy  polyamide  topcoats  (modified  MIL-C-227500)  received  ASTM  D  1654 
ratings  that  were  below  those  obtained  for  the  currently  used  MIL  spec 
topcoat.  The  corrosion  protection  of  these  coatings  is  less  than  that  which 
is  provided  by  polyurethane  topcoat  currently  being  used. 

d.  Insufficient  service  data  exists  on  these  new  high  performance 
aerospace  coatings.  Uc  conclude  that  the  next  step  should  be  field  testing. 

The  coatings  listed  below  are  recommended  for  field  testing.  A  trial 
application  would  allow  other  factors,  such  as  ultraviolet  exposure  and  cyclic 
wetting/drying,  to  be  evaluated  through  actual  in  service  environmental 
exposure.  We  realize  this  data  will  take  time  to  gather,  however  the  deadline 
for  obtaining  a  new  coating  is  1  January  1992.  In  order  to  obtain  sufficient 
data  for  a  decision,  the  field  tests  should  start  as  soon  as  possible.  For 
statistical  purposes,  field  testing  would  require  test  groups  of  approximately 
30  missiles  for  each  coating  system.  Similar  deployment  patterns  would  olso 
be  required.  Testing  could  be  performed  for  12-18  months,  followed  by  data 
analysis  and  final  recommendations,  while  still  meeting  the  deadline. 

a.  Unicoat  self  priming  topcoat  developed  by  NADC. 

b.  A  two  coat  system  consisting  of  a  340  g/1  VOC  epoxy  primer 
(MIL-P-23377)  and  a  commercially  available  340  g/1  VOC  polyurethane  topcoat 
(Koppers  A-2513/C2513) . 

c.  A  commercially  available  two  coat  system  consisting  of  a  340  g/1  VOC 
epoxy  primer  formulated  without  1,1,1  triehloroethane  (Koppers  P-3501/C-3501) 
and  a  340  g/1  VOC  polyurethane  topcoat  (Koppers  A-  2513/C-2513) . 

d.  A  two  coat  system  consisting  of  MIL-P-23377  epoxy  priaer  with 
MIL-C-85285  polyurethane  topcoat  (420  g/1  VOC). 
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NAVAL  A  I-  Dt'/t !.  CPMENT  CENTER 
AEROSPACE  HhTERIAlS  DIVISION 
i^nKn  [ NS  .  £ h,  PA  13974- jDvt' 


ENGINEERING  REPORT 


FROM:  Pr  otr-cti  ve  Organic  Coatings  Team.  Cade  6t!62,  (215) 441-32t9 
PREPARED  BV:  Donald  Hirst  ana  Antnony  Eng 

SUBJECT:  Evaluation  cf  p.'etreatiT.ent -'UUICOAT  finishing  system 
DATE  OR  REPORT:  6  December  1989 


BACKGROUND:  In  February  1929,  ti.e  comm  an  ding  office.*  at  ,-iAS  Whiitn;  F.eld 

prohibited  the  disposal  of  cnrouate  containing  materials  in  the:.-  w.~,ste 
treatment  plant.  Aft i-r  learning  of  tne  good  performance  at  leu.  glou.= 
UNlCCnT  oil  chemically  deo.  i-icfeu  alut-inum  sue i aces  (using  corrosion 
removing  compound  m  1- C-l  .5711)  at  NAD2P  Pensacola,  CitAfRA  deciard  to  paint 
ti.e*r  I-Sa'j  witr.  a  s  i  m .  1  =•  r  non -enronateo  r.i<,n  gicss  UN  I C  DAT  fir.isn.nq 
Sy-ceht,  In  Jul  /  arid  August  198^  at  NAS  Whiti.iq  rit.d,  three  T— ,.4's  ibunc 
'.tlC-l,  lo2s3l  ’>  162623)  were  painted  with  g.  oss  wh..e  UhlCCAT  over  a 
chemical  ly  deo;;;dirfcd  surface  (Aiu.iuprep  33  applied  wit  i  a  non-aor  jC.  ve 
p.iui.  Append!/  A  of  tnis  article  contains  me  petal  led  preparation 
proc  "“dures  tor  the  i'-.4  ana  H-3  aircraft.  I.,  OctcLer  1709,  NADC  wa-. 
informed  of  adhesive  failures  of  UNICOhT  on  T-34  Eon:)  in  November 

1989,  NeDC  and  NmDEP  Ponujcoia  personnel  investigated  the  condit.an  of  T-3** 
Buno  161841  stationed  at  Nrtu  Corpus  Cnnsti.  Ken  Sanders  of  Nr.DilP 
reniacola  also  .nvesti gated  :he  conditiofi  of  the  ctn.-r  two  T-34's  (,  jno 
.e2c.3i  lo2623)  at  NAS  Wincing  Field.  Due  to  a  rig.d  flight  t‘-st 

schedule,  only  a  visual  inspection  could  be  performed  or.  Bunu  122o3l,  wnir.h 
- noweo  no  udnesi  ve  failures.  Buno  161623  was  thorough! /  inspected  o.id  the 
c cat  mg  ach-.mon  was  evaluated  based  o,  croi  ihatch  adhesion  tpst.ng.  "his 
tec.  indicated  that  tne  coating  had  poor  ah  he  men  to  the  substrate, 
huwever,  Mr  .  Sanoers  attributed  ti.i  i  lad  of  adequate  adhes.on  to  Surface 
preparation  rather  than  to  the  inherent  adh-nve  strength  of  UNlCQAT. 

EVALUATION  PROGRAM:  In  crdi.r  to  determine  appropriate  chro.i.e  and  hwn- 
chro..i*  treatment  a  prior  to  UNICDAT  appliCat.cn,  NADC  in.t.ated  <  '.at.  or  at  cry 
v.Kuat.on  program.  The  fo.  lowing  describes  tne  Hva.uatiun  progr  am 
v an uDles,  vest  procedure,  results,  conclusions,  and  recommendations. 

VirimblM 

Pre* r  e fitments:  All  test  panels  were  cleaned  with  Mii-C-8u57£»  Type  I 
(ailuft.J  1/1  by  volume  with  tap  water)  usinq  a  write  non-aorasi ve  pad  'Hil- 
C-BT9o7)  ana  then  allowed  to  air  dry.  Ail  test  panels  consisted  at  '.’UT* 
tare  aluminum  except  tor  the  panels  conversion  coated  by  O-panei  wn. ch  were 
2024  T3  bare  aluminum.  The  various  pr etr ea  tomes  evaluated  wer«<: 

A.  Chromate  convert. on  coit.ng  Mil-C-Ql7A6  (preparer  by  0-Pan. -I  Co) 

B.  Chromate  cunvers.on  coating  Mi  1  -C-ti 1 706  (prepared  by  NACCj 

C.  Chemical  deo/i dicing  using  a  corrosion  removing  compound  h.l-C- 

38334  Type  I,  Class  l  (diluted  l'I  by  volune  with  rap  water!  and  apulu’d 
with  a  white  nen-abrusive  pad  (Mil-C  039*7>  for  about  5  minute*.  K.nsnd 

thorouqtily  with  tap  water  to  a  water  br*o».-fre*  .oncition  and  allowed  to 
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Conclusions 


The  conclusions  made  from  these  test  results  with  regarc  to  aonnsion  a'e: 

1.  The  batch  of  gloss  white  UMICQAT  used  to  paint  tne  three  T-34's  at 
i iA5  Uniting  Field  was  good. 

2.  Aluminum  surf aces  p-etreated  with  a  chromate  conversion  coating 
conforming  to  Mil-C-617i2b  or  a  chemical  deoxidizer  conforming  to  Mi  1-C- 
38334  using  a  ncn-abrasive  pad  conforming  to  hi 1 -C-U3907  performed  w.-i 1 
when  coated  with  gloss  or  flat  UMICQAT. 

3.  Chemical  deoxidising  using  US  Faint:/  Alu.ruprep  37  as  ns  -ole 
pretreatment  process  did  not  prove  to  be  adi-c,'.!ate  for  gloss  cr  flat 
UNICuAT. 

4.  Physical  deoxidizing  using  a  red  abrasive  Dad  (ilii-A-9962)  wni  la 
cleaning  with  Mil-C-85570  Type  I  as  the  sole  pretreatment  process  d.d  not 
prove  to  os  adequate  for  gloss  or  flat  UMICQAT.  Note:  tiALEF  Jackuw.iviile 
successfully  applied  flat  gray  UN i COAT  over  a  physically  deoxidized  surface 
(port  side  only)  or  a  F-3  in  August  1989.  See  Append!.;  H  for  t na  cc-tniled 
surface  preparation  procedure  for  this  aircraft. 

7.  Wash  priming  using  Mii-C-S514  (contains  chromates)  in  conjunction 
witn  UtllCOAT,  altnougn  promising  in  tsrms  of  adhesion,  coes  rot  appear  to 
Ac  a  viable  alternative  to  either  Mii-C-817fh  or  Mil-C-78334  witn  u.- 1  COAT. 


Recommendations 

Tne  following  recommendati ons  are  made  witn  respect  to  the  application  of 
QIUCjAT  (flat  and  gloss): 

1.  A  chemical  deoxidizer  (or  corrosion  removing  compound)  conforming 
to  Hi 1 -C-33334  can  be  used  as  the  single  pretreatment  to  activate  tne 
aluminum  surface  prior  to  the  application  of  UNICQAf.  This  pretreatment 
can  te  used  where  environmental  regulations  restrict  the  use  of  chromates. 

A  chromate  conversion  coating  conforming  to  Mil-C-8l7w6  can  Pc-  used  as  the 
pre treatment  tor  UN (COAT. 

2.  Fainting  should  be  performed  within  4  hrs  of  pretreatment  step. 

7.  Ail  other  substrate  preparation  and  paint  application  .jrocudu^es 

snail  conform  to  NAVAlh  01-1A-309. 

4.  Sw.»  Appendix.  B  for  the  recommended  surface  pretre :-tment,  materials 
handling,  and  application  procedures  for  the  UN  I  COAT  finishing  system. 
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APPENDIX  A  -  Surface  Preparation  Procedures  Used  For  Tne  UHICGAT  finishing 
System  At  Several  Wavy  Activities 


T-34  Buno  16184:  17/89  NAS  Whiting  Field  -  Chemical  Deem  dicing) 

-  strip  paint  from  a.rcraft 

-  all  all  detergent  wash 

-  che.r.ical  deoxidising  UJS  Paints’  Alumiprep  33)  applied  witn  non- 
abrasive  pad  Mi  1 -C-03957  -far  3  minutes 

-  water  rinse  (to  break— free  condition;'  and  allow  to  air  dry 

-  next  day  mask  and  tape 

-  MEK  wipe 

-  tact:  cloth 

-  apply  gloss  white  UNICOAT  (33  nr  after  deoxidizing)  imanuf.  oy 
Coatings  Per  Industry) 


T-34  Buno  162631  (3/89  NAS  Whiting  Field  -  Chemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  alkali  detergent  wash 

-  next  day  chemical  deoxidizing  (US  Paints'  Alum. prep  33)  applied 
with  nori-abra si ve  pad  Mii-C-83937  for  3  minutes 

-  water  rinse  (to  bre.-.i -tree  condition)  and  dry  with  a.r  nose 

-  mask  and  tape 

-  solvent  (US  Paints’  Alumiprep  T300S)  wipe 

-  tack  cloth 

-  apply  gloss  *rute  UNICOAT  (4  hr  after  deoxidizing)  Imanuf.  by  CFI) 


T-34  Suno  162623  (8/89  NAS  Whiting  Field  -  Cnemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  alkali  detergent  wash 

-  next  day  chemical  deoxidizing  (US  Paints’  Alumiprep  33)  applied 
with  non-abrasive  pad  Mil-C-83957  for  3  minutes 

-  water  rinse  (to  break-free  condition  and  dry  with  air  hese 

-  mask  and  tape 

-  solvent  (US  Faints’  Alumiprep  T 3338 )  wipe 

-  tack  cloth 

-  apply  gloss  wmte  UMCOAT  (4  hr  after  deoxidizing)  (manuf.  ay  CFI) 


H-3  Buno  148349  (6/8B  NADEP  Pensacola  -  Chemical  Deo.. ioizing) 

-  strip  paint  from  aircraft 

-  wash  with  Mi 1-C-B3S70  Type  I 

-  water  rinse  (to  break-free  condition) 

.  -  chemical  deoxidize  with  corrosion  removing  compound  Mi l-C-luoTB 
applied  with  a  non-abrasive  pad  conforming  to  nl-C-83957  for  5  to 
7  minutes 

-  water  rinse  (to  break-free  condition) 

-  mas);  and  tape 

-  tack  cloth 

-  paint  with  flat  gray  UNICOAT  (manuf.  oy  CFI) 
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o  143359  (3/89  iNADEr'  Jacl.son.'ii.*  -  .  r.yoi au  iic-air.uidirig/ 


paint  stripped  -fro.i.  aircraft 

scrub  with  Hi  1  -V -6$96A  and  !‘U i -C-8/7 .'6  Type  :  using 
abrasive  pads 
water  rinse 
steam  clean 

wc.sn  witn  Mi  l -037936  Type  I  using  T.'l  474-i;  aorasi  va 
conversion  coat  (Mi i -C-al7t-6)  on  starboard  side  only 
with  with  Hi  1  -C-37 >36  Type  i  using  3I-1  a/447  abrasive 
Site)  and  3M  non-atrasi  v«  pads  (atc.-tioare  si  dir/ 
it.-*.:ste  and  tape 

pai nt  with  -flat  gray  UMICQAT  (manat,  oy  CF •  / 
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APPENDIX  B  _  The  Recommenced  Surface  Preparation,  nateriaic  Handling,  and 
Application  Procedures  For  Tr.e  LVUCCAT  Fin  ..thing  System. 


Aircraft  Preparation 

-  strip  paint  from  aircraft 

-  wash  with  Mi  1 -C-8S57-J  Type  1  (diluted  l/i  by  volume  with  water ) 

-  water  rinse  (to  brea.-free  condition) 

-  chemical  deoxidize  w.th  corrosion  removing  c  emu  Cunr  Mi  1— C— 3G7.'4 
Type  I  Class  1  (diluted  l/'l  oy  volume  witn  w.tar)  applied  with  a 
r.on-abra  ii  ve  pad  cun  forcing  to  Mil-2-33?27  fur  12  Out  not  it  or  =  titan 
20  minutes 

-  apply  chromate  convert  ion  coating  conforming  to  ,  thi: 

step  can  be  emitted  .f  enromate-f ree  fi.iisrur.c,  system  .  desired 

-  «cit<.*r  rinse  (to  ores:  -!ve«  conditio:.'  and  allow  to  ai r  dry 

-  mast:  and  tape- 

-  tac’-:  cloth 

-  prepare  and  app.y  UvICCAT 

-  UN I COAT  appl icaticr  snoul a  os  performed  within  4  nr  of  the  last 
chemical  surface  treutfisnt  process  (ceo^ioizir.g  or  chromate 
conversion) 


UNICCAT  Storage 

-  promptly  store  UNICCAT  in  a  refrigerated  area  (Out  r.ct  less  than 
35°F)  whenever  possible;  this  will  significantly  increase  shelf  - 
life  and  maintain  the  current  pot  life  property 

Mixing  Individual  Components 

-  mix  part  A  (pigmented)  by  mecnamcal  or  manual  tc-cnniques  m  5  -  Hi* 
minute  intervals  until  uniform  or  homogeneous 

-  cheer  for  eating  or  settling  at  the  bottom 

-  Caution:  do  not  excessively  share,  mi;:,  or  stir  such  that 
significant  air  nubbles  are  produced;  excessive  dispersing  will 
generate  heat  which  will  decrease  cot  life 

-  part  i  'rssin  only)  does  not  need  to  ce  mixed 

Mixing  Catalyzed  Paint 

-  mechanically  o'  manually  stir  the  appropriate  amount  (per  paint 
manufacturer ’ s  instructions)  of  part  &  into  part  h  tor  1-3 
minutes  or  until  thoroughly  dispersed. 


Thinning 


-  to  obtain  the  sel . -pr i mi ng  topcoat  compli  ant  VuC  of  420  g.'l  for  al) 
types/coiors  of  UNICOAT,  chin  tne  admixed  paint  wi tn  MIl-T-91772 
Type  I  at  the  prescribed  volume  or  weight  (per  manufacturer’s 
instructions) 

or 

-  to  obtain  non-VOC  compliant  tlat  or  low  gloss  UNICCAT,  than  the 
admired  caint  to  a  ichu  a 2  spray  viscosity  ot  CM  -  25  seconds 
depending  on  the  spray  application  r.fcni ration  technique 
(conventional,  airless,  air-assisted  airless,  nr  riVLA/  anc  delivery 
system  (siption  feed  O'*  pressurized  feed) 

or 

-  to  ontsin  non-VGC  compliant  high  gioss  UNICCAT,  thin  the  admixed 
paint  tc  a  2  -.hn  *2  siray  viscosity  of  25  -  74  seconds 
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NOTEf  TOs  draff  dated  ^  ^ precaretf 

by  the  Systems  Engmecr,ng  *nd  S^ndri^ation 
Department.  Naval  Air  Engineering  Center,  has  no; 
;.)een  approved  and  is  subject  to  modification. 

DO  NOT  USE  fDh  EftOGOREMEtfl  RJ6E0SES. 
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PROPOSED 


PROPOSED  FEDERAL  SPECIFICATION 


COATING:  SELF-PRIMING  TOPCOAT,  LOW  VOLATILE 
ORGANIC  COMPOUND  (VOC) 

This  Federal  specification  draft,  dated 
prepared  by  the  Systems  Engineering  and  Standardization 
Department,  code  93,  Naval  Air  Engineering  Center, 
Lakehurst,  NJ  08733-500  has  not  been  approved  for 
promulgation  and  is  subject  to  modification. 


DO  NOT  USE  FOR  PROCUREMENT  PURPOSES 


1.  SCOPE 

1.1  Scope.  This  specification  covers  the  requirements  for  a  self-priming 
topcoat  which"  can  be  used  in  lieu  of  standard  primer/topcoat  systems  for 
protection  of  metallic  and  polymeric  substrates. 

1.2  Colors.  The  coating  shall  be  furnished  in  any  color  and  gloss 
specified  by  the  procuring  activity.  The  part  number  designation  is  the  FED- 
STD-595  color  number.  The  following  colors  are  required  most  frequently: 


Colors: 

FED-STD-595  Color 

Name 

Gloss  colors: 

11136 

Red 

13538 

Orange-yellow 

14187 

Green 

15180 

Blue 

16440 

Light  gray 

17038 

Black 

17925 

Untinted  white 

Semi-gloss  colors: 

25200 

Blue 

26231 

Gray 

Camouflage  (low  gloss)  colors: 

34095 

Field  green 

34097 

Green 

35237 

Blue-gray 

36320 

Dark  gray 

36375 

Medium  gray 

36440 

Light  gray 

36495 

Aircraft  gray 

37038 

Black 

AMSC  N/A  FSC  8010 

DISTRIBUTION  STATEMENT  A:  Approved  for  public  release;  distribution  is  unlimited. 
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1.3  Kit  size.  The  coating  covered  by  this  specification  shall  be 
purchased  by  volume  (as  a  kit  if  the  coating  is  a  two  component  material.  If 
the  coating  is  supplied  as  two  components,  the  components  shall  be  labeled  as 
component  A  and  component  B,  respectively,  furnished  in  the  volume  mixing  ratio 
required  by  the  manufacturer.  The  coatings  shall  be  supplied  and  identified  as 
follows: 


Kit  Size 


Part  Designation  Number 


1  pint  (0.47  L)  1 

1  quart  (0.94  L)  2 

2  quart  (1.89  L)  3 

2  gallon  (7.57  L)  4 

10  gallon  (37.85  L)  5 


2.  APPLICABLE  DOCUMENTS 

2.1  Government  publications. 

2.1.1  Specifications  and  standards.  The  issues  of  the  following 
documents,  in  effect  on  the  date  of  invitation  for  bids  or  solicitation  for 
offers,  form  a  part  of  this  specification  to  the  extent  specified  herein. 

Federal  Specifications: 


QQ-A-250/4 

PPP-P-1892 


Aluminum  Alloy  2024,  Plate  and  Sheet 

Paint:  Varnish,  Lacquer,  and  Related  Materials, 

Packaging,  Packing  and  Marking  of 


Federal  Standards: 


FED-STD-141 


FED- STD-313 
FED- STD-595 


Paint,  Varnish,  Lacquer  and  Related  Materials,  Methods 
of  Inspection,  Sampling  and  Testing 

Material  Safety  Data  Sheets;  Preparation  and  Submission  of 
Colors 


(Activities  outside  the  Federal  Government  may  obtain  copies  of  Federal 
specifications,  standards,  and  commercial  item  descriptions,  as  outlined  under 
General  Information  in  the  Index  of  Federal  Specifications,  Standards  and 
Commercial  Item  Descriptions.  The  Index,  which  includes  cumulative  bimonthly 
supplements  as  Issued,  Is  for  sale  on  a  subscription  basis  by  the  Superintendent 
of  Documents,  U.S.  Government  Printing  Office,  Washington,  DC  20402.) 

(Single  copies  of  this  specification  and  other  Federal  specifications  and 
commercial  Item  descriptions  required  by  activities  outside  the  Federal 
Government  for  bidding  purposes  are  available  without  charge  from  General 
Services  Administration  Business  Service  Centers  in  Boston,  MA;  New  York,  NY; 
Philadelphia,  PA;  Washington,  DC;  Atlanta,  GA;  Chicago,  IL;  Kansas  City,  MO; 

Fort  Worth,  TX;  Houston,  TX;  Denver,  CO;  San  Francisco,  CA;  Los  Angeles,  CA; 
and  Seattle,  WA.) 
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(Federal  Government  activities  may  obtain  copies  of  Federal  standardization 
documents  and  the  Index  of  Federal  Specifications,  Standards,  and  Commercial 
Item  Descriptions  from  established  distribution  points  in  their  agencies.) 


Military  Specifications: 


MIL-C-5541 

MIL-A-8625 


Chemical  Conversion  Coatings  on  Aluminum  and  Aluminum 
Alloys 

Anodic  Coatings,  for  Aluminum  and  Aluminum  Alloys 


M1L-L-23699  Lubricating  Oil,  Aircraft  Turbine  Engine,  Synthetic 

Base 


MIL-C-81706  Chemical  Coversion  Materials  for  Coating  Aluminum  and 

Aluminum  Alloys 


MIL-T-81772  Thinner,  Aircraft  Coating 

MIL-H-83282  Hydraulic  Fluid,  Fire  Resistant,  Synthetic  Hydrocarbon 

Base,  Aircraft 

Military  Standard: 


MIL-STD-105  Sampling  Procedures  and  Tables  for  Inspection  by  Attributes 


(Copies  of  Military  Specifications  and  Standards  required  by  contractors  in 
connection  with  specific  procurement  functions  should  be  obtained  from  the 
procuring  activity  or  as  directed  by  the  contracting  officer.) 


2.1.2  Other  Government  documents  and  publications.  The  following  other 
Government  documents  and  publications,  in  effect  on  the  date  of  invitation  for 
bids  or  solicitation  for  offers,  form  a  part  of  this  specificatin  to  the  extent 
specified  herein. 


Bureau  of  Medicine  and  Surgery: 

BUMEDINST  6260. 16A  Polyurethane  Paints  and  Other  Substances  Containing 

Isocyanates;  Measures  of  Control  of  Health  Hazards 
Related  to 


(Application  for  copies  should  be  addressed  to:  Superintendent  of  Documents, 
Government  Printing  Office,  Washington,  DC  20402.  Orders  should  cite  the  latest 
edition  and  supplements  thereto.) 


Code  of  Federal  Regulations  (CFR): 

29  CFR  1910.1200  Material  Safety  Data  Sheet;  Preparation  and  Submission  Of 


Department  of  Transportation  (DOT)  Regulations  for  the 
Transportation  of  Explosives  and  Other  Dangerous 
Articles  by  Land  and  Water 


49  CFR  171-178 
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2.2  Other  publications.  The  following  documents  form  a  part  of  this 
specification  to  the  extent  specified  herein.  Unless  otherwise  indicated,  the 
issue  in  effect  on  date  of  invitation  for  bid  or  solicitation  for  offers  shall 
apply. 

American  National  Standards  Institute  (ANSI)  Standard. 


ANSI  Z129.1 


American  National  Standard  for  the  Precautionary 
Labeling  of  Hazardous  Industrial  Chemicals 


(Application  for  copies  should  be  addressed  to  the  American  National 
Standards  Institute,  1430  Broadway,  New  York,  NY  10018.) 

American  Society  for  Testing  and  Materials  (ASTM)  Standards: 


ASTM  D  185  Coarse  Particles  in  Pigments,  Pastes  and  Paints 

ASTM  D  523  Specular  Gloss 

ASTM  D  1200  Viscosity  of  Paints,  Varnishes  and  Lacquers  by  Ford 
Viscosity  Cup 

ASTM  D  1210  Fineness  of  Dispersion  of  Pigment-Vehicle  Systems 

ASTM  D  1364  Water  in  Volatile  Solvents  (Fischer  Reagent  Titration 

Method) 

ASTM  D  1640  Drying,  Curing  or  Film  Formation  of  Organic  Coatings  at 
Room  Temperature 

ASTM  D  1737  Elongation  of  Attached  Organic  Coatings  with  Cylindrical 
Ma;idrel  Appartus 

ASTM  D  2197  Adhesion  of  Organic  Coatings 

ASTM  D  2244  Color  Differences  of  Opaque  Materials 

ASTM  D  2247  Coated  Metal  Speciments  at  100*  Relative  Humidity 

ASTM  D  3335  Low  Concentrations  of  Lead,  Cadmium,  and  Cobalt  in  Paint 

by  Atomic  Absorption  Spectroscopy 

ASTM  D  3432  Free  Toluene  Diisocyanate  in  Urethane  Prepolymers  and 
Coating  Solutions  by  Gas  Chromatography 

ASTM  D  3960  Volatile  Organic  Content  (VOC)  of  Paints  and  Related 
Coatings 

ASTM  G  26  Light-and-Water-Exposure  Apparatus  (Xenon-Arc  Type)  for 

Exposure  of  Nonmetal  "Me  Materials,  Recommended  Practice 
for  Operating 

(Application  for  copies  should  be  addressed  to  the  American  Society  for 
Testing  and  Materials,  1916  Race  St.,  Philadelphia,  PA  19103.) 

3.  REQUIREMENTS 

3.1  Qualifications.  The  coatings  furnished  under  this  specification  shall 
be  products  which  are  authorized  by  the  qualifying  activity  for  listing  on  the 
applicable  qualified  products  list  at  the  time  set  for  opening  of  bids  (see  4.3 
and  6.6).  Any  change  in  the  formulation  of  a  qualified  product  will  necessitate 
its  requalification.  The  material  supplied  under  contract  shall  be  identical, 
within  manufacturing  tolerances,  to  the  product  receiving  qualification. 

3.2  Materials.  The  specified  materials  shall  be  of  sufficient  quality  to 
produce  coatings  conforming  to  specification  requirements. 
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3.3  Toxicity.  The  manufacturer  shall  certify  that  the  materials  shall  have 
no  adverse  effect  on  the  health  of  personnel  when  used  for  its  intended  purpose 
and  under  the  precautions  of  5.2.1  and  BLUMEDINST  5260. 16A.  Material  Safety  Data 
Sheets  shall  be  preoared  and  submitted  in  accordance  with  FED-STD-313  and  shall 
meet  the  requirements  of  29  CFR  1910.1200.  When  FED-STD-313  is  a  variance  with 
the  CFR,  29  CFR  1910.1200  shall  take  precedence,  modify  and  supplement  FED-STD- 
313.  One  copy  shall  accompany  the  samples  being  submitted  to  the  qualifying 
activity  for  testing  {^ee  4.3.2).  Questions  pertinent  to  this  effect  shall  be 
referred  by  the  contracting  activity  to  the  appropriate  departmental  medical 
service  who  will  act  as  an  advisor  to  the  contracting  agency  (see  4.1.1  and  6.3). 
The  total  free  isocyanate  in  the  admixed  coating  shall  not  exceed  1.0  percent  by 
weight  (see  4.6).  The  formulation  of  this  coating  shall  preclude  the  use  of  lead 
(see  4.6)  and  chromium. 

3.4  Composition.  The  composition  of  the  coating  shall  be  such  that  the 
final  coating  meets  all  of  the  requirements  of  this  specification.  The  prepared 
coating  (prior  to  thinning)  shall  consist  of  the  minimum  volume  stipulated  under 
the  kit  size.  (See  paragraph  1.3) 

3.4.1  Binder.  The  polymeric  binder  of  the  coating  shall  be  compatible  with 
the  other  components  within  the  coating  (i.e.  pigments,  solvents,  and  additives). 
It  shall  be  compatible  with  common  metallic  and  polymeric  substrates  to  which  it 
may  be  applied  (i.e.  aluminum,  steel,  titanium,  magnesium,  epoxy)  and  form  a 
coating  which  meets  the  requirements  specified  herein.  If  a  multi -component  , 
coating  is  supplied,  the  material  shall  be  supplied  as  a  kit  in  the  volumes 
specified  (See  1.3).  The  manufacturer  shall  clearly  specify  the  mixing 
instructions  and  mixing  ratio  to  obtain  the  desired  admixed  material. 

5.4.2  Pigments.  The  pigments  shall  have  proven  outdoor  durability.  Only 
lead  and  chromium  free  pigments  shall  be  used  (see  4.6). 

3.4.3  Volatile  content.  The  solvents  used  in  manufacturing  and  thinning 
prior  to  application  shall  conform  to  the  following  requirements  by  volume  when 
tested  as  specified  in  4.6.  The  maximum  volatile  organic  compounds  (V0C)  content 
shall  be  420  qrams  per  liter  of  paint.  Solvents  should  be  of  the  highest  quality 
necessary  for  the  coating  to  meet  the  requirements  of  this  specification.  The 
resistivity  of  the  solvents  shall  be  for  electrostatic  spray  application. 

3.4.4  Thinrer.  The  coating  (admixed  material  if  a  multi -component  coating 
is  supplied)  shall  be  compatible  with  any  thinner  meeting  MIL-T-81772,  Type  1. 

The  coating  shall  be  formulated  and  supplied  such  that  upon  reducing  with 
solvents  to  obtain  proper  application  viscosity,  the  admixed  coating  does  not 
exceed  the  maximum  V0C  content  specified  (see  3.4.3)  in  geographical  locations 
where  air  pollution  regulations  exist.  Halogenated  solvents  shall  not  be  us.d  in 
the  formulation  of  this  product. 

3 . 5  Component  properties. 

3.5.1  Condition  in  container.  Each  component  of  the  coating  shall  be 
capable  of  being  easily  mixed  by  hand  with  a  puddle  to  a  smooth,  homogeneous, 
pourable  condition,  free  from  gelation  when  tested  as  specified  in  4.6.1.  The 
material  shall  be  free  from  grit,  seeds,  lumps,  abnormal  thickening,  or  liverlng 
and  shall  not  show  excessive  pigment  floatation  or  settling  which  cannot  be 
easily  reincorporated  to  a  smooth,  homogeneous  state.  The  container(s)  shall  not 
show  evidence  of  excessive  pressure  or  be  deformed  by  gassing. 
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3.5.2  Storage  stability.  The  previously  unopened  packaged  product  shall 
meet  all  the  requirements  specified  herein  for  a  period  of  one  year  when  stored 
as  in  4.6.2. 

3.5.3  Accelerated  stability.  A  full,  unopened  can.  when  exposed  as 
specified  in  4.6.3,  shall  not  show  excessive  pressure  buildup  or  distcration  of 
the  can.  The  material  shall  exhibit  no  trace  of  gelation  or  particulate  matter, 
either  suspended  in  solution  or  settled  on  the  inner  surface  of  the  container. 

3.6  Liquid  properties. 

3.6.1  Fineness  of  grind.  The  fineness  of  grind  on  the  Hegman  scale  shall  be 
a  mirumum  of  7  for  gloss  colors  and  5  for  camouflage  colors  when  tested  1  hour 
after  mixing  (see  4.6) . 

3.6.2  Coarse  particles.  Coarse  retained  on  a  No.  325  sieve  shall  be  no  more 
than  0.5  percent  by  weight  of  the  application-ready  material  (see  4.6). 

3.6.3  Odor.  The  odor  of  the  c  ating,  (before  and  after  application)  shall 
not  be  obnoxious.  An  air-dried  film  shall  retain  no  residual  odor  48  hours  after 
application. 

3.6.4  Viscosity.  The  viscosity  of  the  admixed  coating,  after  thinning  to 
the  maximum  VOC  content  (420  grams  per  liter  of  paint),  shall  not  exceed  45 
seconds  through  a  No.  4  Ford  cup  (see  4.6). 

3.6.5  Pot  life.  The  viscosity  of  the  admixed  and  thinned  coatings  from 
3.6.4  shall  not  exceed  70  seconds  through  a  No.  4  Ford  cup,  after  1  hour  in  a 
closed  container.  The  admixed  coating  shall  not  gel  within  8  hours  after  mixing 
(see  4.6) . 

3.7  Film  properties. 

3.7.1  Drying  time.  The  coating  film,  after  spray  application,  shall  be  set- 
to-touch  within  2  hours  and  dry-hard  within  8  hours  (see  4.6). 

3.7.2  Surface  appearance.  The  paint  film  shall  dry  to  a  uniform  smooth 
surface  free  from  runs,  sags,  bubbles,  streaks,  hazing,  seeding,  dusting,  orange 
peel,  floating,  mottling,  or  other  film  defects. 

3.7.3  Color.  The  color  of  the  coating  after  drying  24  hours  shall  be  a  good 
visual  match  wi th  the  specified  color  chip  in  FED-STD-595  and  the  delta  E  between 
the  coating  and  the  chip  shall  be  a  maximum  of  1.0  (see  4.6). 

3.7.4  Gloss.  Tne  60  specular  gloss  of  the  coating  shall  be  as  follows 
(see  4.6) : 


Minimum 


Maximum 


Gloss  colors  90 

Semi-gloss  (colors)  15  45 

Camouflage  (low  gloss)  colors  5 


The  85  specular  gloss  of  camouflage  (low  gloss)  colors  shall  not  exceed  9. 
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3.7.5  Hiding  power.  The  contrast  ratio  of  a  2.0  mil  thick  coating  on  a 
black  and  white  chart  shall  be  a  minimum  of  0.95  (see  4.6). 

3.7.6  Adhesion  and  water  resistance.  After  immersion  in  water  at  150  F  for 
7  days,  the  coating  shall  show  no  signs  of  blistering,  uplifting,  softening,  or 
other  coating  defects.  In  addition,  the  coating  shall  exhibit  a  5A  rating  in  the 
tape  test  and  a  minimum  scrape  adhesion  on  the  substance  of  5  kg  when  tested 
within  5  minutes  after  removed  from  water  immersion  (see  4.6). 

3.7.7  Flexibility.  Gloss  coatings  shall  exhibit  a  minimum  G.E.  impact 
elongation  of  401;  camouflage  coatings  shall  exhibit  a  minimum  impact  elongation 
of  20X  when  tested  at  room  temperature.  At  a  temperature  of  -60  F,  both  gloss 
and  camouflage  coatings  shall  exhibit  no  cracking  when  bent,  coated  side  out, 
over  a  0.25  inch  mandrel  when  tested  as  described  in  4.6.6. 

3.7.8  Fluid  resistance.  The  coating  shall  withstand  immersion  for  24  hours 

in  the  following  fluids  and  temperatures:  MIL-L-2369S  lubricating  oil  at  121  +  3  C 
(250  +  5  F)  and  MIL-H-82282  hydraulic  fluid  66  ♦  3  C  (150  ♦  5  F).  Four  hours  “ 
after  removal,  the  film  shall  not  exhibit  any  blistering,  softening,  dark 
staining,  or  other  film  defects  (see  4.6.7).  Slight  staining  is  acceptable. 

3.7.9  Weather  resistance.  The  coating  shall  be  exposed  seperately  for  500 
hours  In  a  6000  watt  Xenon-arc  weatherometer  and  one  year  in  Key  West,  Florida. 
After  exposure,  the  specular  gloss  at  60  angle  of  incidence  shall  be  a  minimum 
of  80  for  gloss  colors,  a  minimum  of  15  for  semi-gloss  colors,  and  a  maximum  of  5 
for  camouflage  colors.  The  colors  shall  remain  unchanged,  with  a  Delta  E  value 
of  1.0  or  less  (see  4.6.8). 

3.7.10  Humidity  resistance.  The  coating  shall  be  exposed  for  30  days  in  a 
humidity  cabinet  at  100  percent  relative  humidity  and  120  F  as  specified  In  4.6. 
After  removal,  the  coating  shall  exhibit  no  loss  of  adhesion,  blistering, 
softening  or  other  film  defects. 

3.7.11  Heat  resistance.  After  4  hours  at  250  F,  the  color  of  the  coating 
shall  remain  unchanged  with  a  Delta  E  value  of  1.0  or  less  (see  4.6.9). 

3.7.12  Solvent  resistance  (cure).  The  coating  shall  withstand  repreated 
rubbing  by  a  cloth  rag  soaked  in  methyl  ethyl  ketone  solvent  (see  4.6.10). 

3.7.13  Tape  resistance.  There  shall  be  no  evidence  of  permanent  marring 
caused  by  masking  tape  applied  to  the  coating  after  eight  hours  air-dry  (see 
4.6.11). 


3.7.14  Strippability.  At  leas?  90  percent  of  the  coating  shall  be  stripped 
in  60  minutes  witn  the  use  of  MIl-R-31294,  Type  1,  Cl«ss  1  paint  remover  (see 
4.6.12). 


3.7.15  Corrosion  resistance. 


3.7.15.1  Salt  spray  test.  When  the  coating  film  Is 
4.6.13.1,  It  shall  exhibit  no  blistering  or  uplifting  of 
pitting,  extensive  corrosion  In  the  scribe,  or  corrosion 
scribe.  A  slight  amount  of  general  surface  corrosion  Is 
scribe. 


tested  as  specified  In 
the  coating  system,  or 
extending  from  the 
permitted  within  the 
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3.7.15.2  Filiform  test.  The  coating,  when  tested  as  in  4.6.13.2,  shall 
exhibit  no  fi  inform  corrosion  extending  more  than  0.25  inch  from  the  scribe 
lines.  A  majority  of  the  filaments  shall  be  less  than  0.125  inch  in  length. 

3.8  Working  properties. 

3.8.1  Mixing.  All  components  of  the  coating  shall  mix  readily  with  a  hand¬ 
held  paddle,  to  a  homogenous  product. 

3.8.2  Application.  When  the  coating  is  mixed  and  ready  for  cppli cation,  the 
material  shall  be  homogeneous  and,  when  spray  applied,  shall  yield  a  smooth, 
uniform  film.  Caution  must  be  taken  when  reducing  the  coating  not  to  exceed  the 
maximum  VOC  content  specified  where  air  pollution  regulations  exist. 

4.  QUALITY  ASSURANCE  PROVISIONS 

4.1  Resporsibility  for  inspection.  Unless  otherwise  specified  in  the 
contract  or  purchase  order,  the  contractor  is  responsible  for  the  performance  of 
all  inspection  requirements  as  specified  herein.  Except  as  otherwise  specified 
in  the  contract  or  purchase  order,  the  contractor  may  use  his  own  or  any  other 
facilities  suitable  for  the  performance  of  the  inspection  requirements  specified 
herein,  unless  disapproved  by  the  Government.  The  Government  reserves  the  right 
to  perform  any  of  the  inspections  set  forth  in  the  specification  where  such 
inspections  are  deemed  necessary  to  assure  that  supplies  and  services  conform  to 
prescribed  requirements. 

4.1.1  Responsibility  for  compliance.  All  items  must  meet  the  requirements 
of  Sections  3  and  5T.  rhe  inspection  set  forth  in  this  specification  shall  become 
a  part  of  the  contractor's  overall  Inspection  system  or  quality  program.  The 
absence  of  any  inspection  requirements  in  the  specification  shall  not  relieve  the 
contractor  of  the  responsibility  of  assuring  that  all  products  or  supplies 
submitted  to  the  Government  for  acceptance  comply  with  all  requirements  of  the 
contract.  Sampling  in  quality  conformance  does  not  authorize  submission  of  known 
defective  material,  either  indicated  or  actual,  nor  does  It  commit  the  Government 
to  acceptance  of  defective  material.  The  contractor  shall  furnish  to  the 
procuring  activity  the  toxicological  data  and  formulations  required  to  evaluate 
the  sa.ety  of  the  material  for  the  proposed  used  through  the  submission  of  the 
Material  Safety  Data  Sheet  detailed  in  FED-STD-313. 

4.2  Classification  of  Inspections.  The  Inspection  requirements  specified 
herein  are  classified  as  follows: 

a.  Qualification  inpsectlon  (see  4.3), 

b.  Quality  conformance  inspection  (see  4.4). 

4.3  Qualification  inspection.  Qualification  Inspection  shall  consist  of  all 
the  tests  specified  in  Table  1. 

4.3.1  Qualification  samples.  The  test  samples  shall  consist  of  at  least  one 
quart  of  each  component  of  tne  coating  material  In  FED-STO-595  colors  17925  and 
36375.  The  material  shall  be  furnished  In  containers  of  the  type  to  be  used  In 
filling  contract  orders.  Samples  shall  be  identified  as  follows  and  forwarded  to 
the  laboratory  designated  in  the  letter  of  authorization  (see  6.6.) 
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TABLE  I.  QUALIFICATION  INSPECTION 


Requirement 

Requi rement 

Test  Method 

Inspection 

Paragraph 

Paragraph 

Toxicity 

3.3 

4.6 

Volatile  content 

3.4.3 

4.6 

Condition  in  container 

3.5.1 

4.6.1 

Storage  stability 

3.5.2 

4.6.2 

Accelerated  stability 

3.5.3 

4.6.3 

Fineness  of  grind 

3.6.1 

4.6 

Coarse  particles 

3.6.2 

4.6 

Odor 

3.6.3 

4.6.4 

Viscosity 

3.6.4 

4.6 

Pot  life 

3.6.5 

4.6 

Drying  time 

3.7.1 

4.6 

Surface  appearance 

3.7.2 

4.6.5 

Color 

3.7.3 

4.6.5 

Gloss 

3.7.4 

4.6 

Hiding  power 

3.7.5 

4.6 

Adhesion 

3.7.6 

4.6 

Flexibility 

3.7.7 

4.6.6 

Fluid  resistance 

3.7.8 

4.6.7 

Weather  resistance 

3.7.9 

4.6.8 

Humidity  resistance 

3.7.10 

4.6 

Heat  resistance 

3.7.11 

4.6.9 

Solvent  resistance 

3. 7. 12 

4.6.10 

Tape  resistance 

3.7.13 

4.6.11 

Stri  pliability 

3.7.14 

4.6.12 

Corrosion  resistance 

3.7.15 

4.6.13 

\ 

i 


Qualification  test  samples. 

Specification  TT-C-2756;  _ _  Color  . 

Coating,  Self-Priming  Topcoat,  Low  Volatile  Organic  Compounds  (VOC) 
Manufacturer's  name  and  product  number. 

Submitted  by  (name  and  date)  for  qualification  testing  In  accordance  with 
authorization  (reference  authorizing  letter). 

4.3.2  Test  report.  In  addition  to  the  qualification  test  samples,  the 
manufacturer  shall  furnish  a  test  report  showing  that  the  material  satisfactorily 
conforms  to  the  requirements  of  this  specification.  Material  Safety  Data  Sheets 
shall  be  prepared  and  submitted  In  accordance  with  FED-STD-313  and  29  CFR 
1910.1200. 

4.3.3  Retention  of  qualification.  In  order  to  retain  qualification  of 
products  approved  for  listing  on  the  Qualified  Products  List  (QPL),  the 
manufacturer  shall  verify  by  certification  to  the  qualifying  activity  that  his 
product(s)  comply  with  the  requirements  of  this  specification.  Unless  otherwise 
specified  by  the  qualifying  activity,  the  time  of  periodic  verification  by 
certification  shall  be  In  two-year  Intervals  from  the  date  of  original 
qualification  and  shall  be  Initiated  by  the  qualifying  activity. 
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4.4  Quality  conformance  inspection.  Quality  conformance  inspection  shall 
consist  of  all  the  tests  specified  in  Table  II. 

TABLE  II.  QUALITY  CONFORMANCE  INSPECTION 


Retirement 

Test  Method 

Inspection 

Paragraph 

Paragraph 

Condition  in  container 

3.5.1 

4.6.1 

Accelerated  stability 

3.5.3 

4.6.3 

Fineness  of  grind 

3.6.1 

4.6 

Coarse  particles 

3.6.2 

4.6 

Odor 

3.6.3 

4.6.4 

Viscosity 

3.6.4 

4.6 

Pot  life 

3.6.5 

4.6 

Drying  time 

3.7.1 

4.6 

Surface  appearance 

3.7.2 

4.6.5 

Color 

3.7.3 

4.6.5 

Gloss 

3.7.4 

4.6 

Hiding  power 

3.7.5 

4.6 

Adhesion 

3.7.6 

4.6 

Flexibility 

3.7.7 

4.6.6 

Fluid  resistance 

3.7.8 

4.6.7 

Heat  resistance 

3.7.11 

4.6.9 

Solvent  resistance 

3.7.12 

4.6.10 

Tape  resistance 

3.7.13 

4.6.11 

4.4.1  Lot  formation.  A  lot  shall  consist  of  all  polyurethane  coating  of  the 
same  type  and  color,  manufactured  at  one  time  from  one  batch,  forming  part  of  one 
contract,  and  submitted  for  acceptance.  A  batch  shall  consist  of  all  coating 
material  manufactured  during  one  continuous  operation  and  forming  part  of  one 
contract  or  order  for  delivery. 

4.4.2  Retention  sample.  At  least  one  quart  of  each  component  of  the  coating 
material  shall  be  selected  at  random  from  each  batch  by  an  authorized  government 
representative  and  forwarded  to  the  laboratory  designated  by  the  procuring 
activity. 


4. 4. 2.1  Batch  data.  With  each  sample,  the  manufacturer  snail  furnish  a 
certified  test  report  showing  that  the  material  satisfactorily  meets  the  quality 
conformance  requirements  (4.4).  In  addition,  the  manufacturers  shall  certify 
that  there  has  been  no  formulation  or  process  change  from  that  which  resulted  in 
the  production  of  the  qualification  inspection  sample. 

4.4.3  Inspections. 

4. 4. 3.1  Tests.  The  inspections  shall  consist  of  all  the  tests  specified  in 
Table  II.  There  shall  be  no  failures.  Samples  for  tests  shall  consist  of  one 
complete  unopened  kit  selected  at  random  from  each  batch.  Containers  shall  only 
be  opened  when  being  tested. 
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4. 4. 3. 2  Visual  examination  of  filled  containers.  Samples  selected  at  random 
for  examination  in  accordance  with  4. 4. 3. 3  shall  be  examined  for  proper  filling 
and  weight. 


4. 4. 3. 3  Examination  of  packaging  and  marking.  An  examination  shall  be  made 
to  determine  that  packaging,  packing  and  marking  comply  with  the  requirements  of 
Section  5  of  this  specification.  Defects  shall  be  scored  in  accordance  with  the 
list  below.  The  sample  unit  for  this  examination  shall  be  one  shipping  container 
fully  prepared  for  delivery  except  that  it  shall  not  be  palletized  and  need  not 
be  sealed.  Shipping  containers  fully  prepared  for  delivery  that  have  not  been 
palletized  shall  be  examined  for  defects  of  closure.  The  lot  size  shall  be  the 
number  of  shipping  containers  in  the  end  item  inspection  lot.  The  samples  for 
this  examination  shall  be  selected  at  random  in  accordance  with  MIL-STD-105, 
inspection  level  S-2,  and  acceptable  quality  level  (AQL)  4.0  defects  per  hundred 
units. 


Examination  of: 


Packaging 


Markings 


Defect 


Container  not  as  specified,  closures  not 
accomplished  by  specified  or  required  methods 
or  materials.  Leakage  or  seepage  of  contents. 
Non-conformir.g  component,  component  missing, 
damaged  or  otherwise  defective.  Bulged  or 
distorted  container. 

Data,  including  directions  for  use,  omitted, 
illegible,  incorrect,  incomplete,  or  not  in 
accordance  with  contract  requirements. 


4. 4. 3. 4  Examination  for  palletization.  An  examination  shall  be  made  to 
determine  that  palletization  complies  with  the  requirements  of  Section  5  of  this 
specification.  Defects  shall  be  scored  in  accordance  with  the  list  below.  The 
sample  unit  shall  be  one  palletized  unit  load  fully  prepared  for  delivery.  The 
lot  size  shall  be  the  number  of  palletized  unit  loads  in  the  end  item  Inspection 
lot.  The  samples  for  this  examination  shall  be  selected  at  random  in  accordance 
with  MIL-STD-105,  Inspection  level  $-1  and  acceptable  quality  level  (AQL)  6.5 
defects  per  hundred  units. 


Examination  of: 


Finished  dimension 


Palletization 


Weight 

Marking 


Defect 


Length,  width,  or  height  exceeds  specified 
maximum  requirements. 

Not  as  specified.  Pallet  pattern  not  as 
specified.  Interlocking  of  loads  not  as 
specified.  Load  not  bonded  with  required 
straps  as  specified. 

Exceeds  maximum  load  limits. 

Omitted,  Incorrect,  Illegible,  of  Improper 
size,  location,  sequence  or  method  of 
application. 
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4.4.4  Rejection  and  retest.  Failure  in  any  quality  conformance  test  shall 
result  in  rejection  of  that  batch  and  shall  constitute  sufficient  justification 
for  removal  from  the  qualified  products  list.  Rejected  material  shall  not  be 
resubmitted  for  acceptance  without  written  approval  from  the  Naval  Air 
Development  Center,  Code  6062,  Warminster,  PA  18974.  The  application  for 
resubmission  shall  contain  full  particula  s  concerning  previous  rejections  and 
measures  taken  to  correct  these  deficiencies.  Samples  for  retest  shall  be 
randomly  selected  as  in  4.4.2  and  forwarded  to  the  testing  activity. 

4.5  Test  panels.  Panels  shall  be  prepared  under  laboratory  testing 
conditions.  Panels  used  for  test  purposes  other  than  flexibility  shall  be 
aluminum  alloy  conforming  to  QQ-A-250/4  (T3  temper)  and  shall  be  0.020  by  3  by  6 
inches  in  size.  Test  panels  for  flexibility  (paragraph  4.6.6)  shall  conform  to 
QQ-A-250/4  (0  temper)  and  anodized  in  accordance  with  MIL-A-8625,  Type  I. 

4.5.1  Panel  preparation.  With  the  exception  of  the  flexibility  (4.6.7) 
weather  resistance  14.6.8)  and  filliform  corrosion  (4.6.13.2)  tests,  the  panels 
shall  be  treated  with  materials  conforming  to  Form  I,  Method  C  (Immersion), 

Class  1A  of  MIL-C-81706  to  produce  coatings  conforming  to  MIL-C-5541. 


4.5.2  Application  of  coating 

for  testing  of  film  properties. 

The  coating 

shall  be  spray  applied  to  a  dry-f 

ilm  thickness  of  1.7  to  2.3  mils. 

This  shall  be 

accomplished  by  mixing  the  material  according  to  the  manufacturers  instructions. 
Caution  shall  be  taken  not  to  exceed  the  maximum  VOC  content.  The  coating  shall 
be  applied  by  spraying  a  mist  coat  of  the  paint  and  allowing  15  minutes  for 
drying  at  ambient  conditions.  A  second  coat  shall  be  applied  to  obtain  a  final 
dry-film  thickness  of  1.7  to  2.3  mils.  The  applied  coating  shall  be  allowed  at 
least  seven  days  at  ambient  laboratory  conditions  before  testing. 

4.6  Test  methods.  The  tests  of  this  specification  shall  be  conducted  in 
accordance  with  Table  III  and  the  subparagraph  of  4.6,  and  the  panels  used 
prepared  as  specified  in  4.5  and  subparagraphs  of  4.6  as  specified.  The 
laboratory  testing  conditions  shall  be  in  accordance  with  the  applicable  test 
method  described  herein. 

4.6.1  Condition  in  container.  Allow  each  component  to  stand  without 
agitation  for  at  least  1 4  days  in  a  closed  container.  Mix  by  hand  with  a  paddle 
and  examine  the  condition. 

4.6.2  Storage  sjaMlity.  lhe  daily  temperature  of  the  ambient  air  at  the 
storage  locations  shall  fall  within  the  range  of  1.7  -46  C  (35  -  ,U5  F). 

4.6.3  Accelerated  sto . i  1  •» *,y >  A  full  unopened  can  of  each  Component  shall  be 
stored  in  an  oven  at  57  +  3  0  <135  +  5  F)  for  24  hours  and  cooled  to  room 
temperature  before  be1ng~exam1r.ed.  “The  unopened  can  should  be  placed  in  a  larger 
vented  container  In  the  oven  to  confine  any  splash  that  may  occur.  In  the  event 
the  lid  of  the  unopereu  can  lx  blown  off  by  gassing. 

NOTE:  Open  cans  cautiously,  as  they  may  be  under  pressure.  Do  not  open 
deformed  cans. 

4.6.4  Odor.  Test  the  admixed  coting  and  an  air-dried  film  for  odor. 
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TABLE  III.  TEST  METHODS 


Requirements 

Paragraph 

Test 

FED-STD-141 

Test  Method  Ho. 

ASTM 

Method  No. 

3.3 

Free  isocyanate  content 

D  3432 

3.3,  3.4.2 

Lead  content 

D  3335 

3.3,  3.4.2 

Chromium  Content 

D  3718 

3.4 

Volatile  organic  compounds 
(VOC)  content 

D  3960 

3.6.1 

Fineness  of  grind 

D  1210 

3.6.2 

Coarse  particles 

D  185 

3.6.4,  3.6.5 

Viscosity,  Pot  life 

D  1200 

3.7.1 

Drying  time 

D  1640 

3.7.3 

Color 

D  2244 

3.7.4 

Gloss 

D  523 

3.7.5 

Hiding  power 

D  2805 

3.7.6 

Adhesion,  Tape  test 

D  3359  1 V 

3.7.6 

Adhesion,  Scrape  test 

D  2197  1/ 

3.7.10 

Humidity  resistance 

D  2247 

3.7.11 

Heat  resistance 

6051 

^/Method  A 


4.6.5  examination  of  the  paint  filn.  Examine  the  surface  for  the  defects 
listed  in  3.7.2.  Hie  color  shall  match  the  specified  color  chip  In  FED-STD-595. 
The  DELTA  E  of  the  coating  color  compared  to  the  FED-STD-595  color  chip  shall  be 
a  maximum  of  1.0  when  tested  according  to  ASTM  D  2244. 

a. 6. 6  Flexibility.  Test  panels  shall  be  aluminum  alloy  conforming  to 
QQ-A-250/4  (d  temper)  and  anodized  in  accordance  with  MIL-A-8625,  Type  I.  Panels 
shall  be  0.020  by  3  by  6  Inches  In  size  and  prepared  as  specified  in  4.5  without 
a  primer.  The  panels  shall  be  allowed  at  least  seven  days  air-dry  before  testing 
(see  3.7.8). 
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4.6.6. 1  Ambient  flexibility.  Two  coated  panels,  prepared  as  in  4.6.6  shall 

be  tested  with  a  GE  Impact-Flexibility  Tester  at  room  temperature.  Place  the 
coated  panel,  film  downward,  on  the  rubber  pad  at  the  bottom  of  the  impacter 

guide.  Drop  the  impactor  on  the  panel,  so  that  the  impression  of  the  entire  rim 

of  the  impactor  is  made  in  the  panel.  Reverse  the  impactor  ends;  and  drop  it  on 
the  panel  adjacent  to  the  first  area  of  impact.  Use  ten  power  magnification  to 
detect  fine  surface  cracking.  Report  the  percent  elongation  corresponding  to  the 
largest  spherical  impression  at  which  no  cracking  occurs. 

4. 6. 6. 2  Low  temperature  flexibility.  Two  coated  panels,  prepared  as  in 
4.6.7,  shall  be  tested  in  accordance  with  ASTM  D  1737  at  a  temperature  of 

-51  +  3  C  (-60  _+  5  F)  using  a  1/4"  mandrel  for  gloss  and  semi-gloss  colors  and  a 
two-Tnch  mandrel  for  camouflage  colors. 

4.6.7  Fluid  resistance.  Test  panels,  prepared  as  directed  in  4.5,  shall  be 

separately  immersed  for  24  hours  in  MIL-L-23699  lubricating  oil  at  a  temperature 
of  121  +  3  C  (250  +  5  F)  and  MIL-H-83232  hydraulic  fluid  at  a  temperature  of  66  + 

3  C  ( 15TT  +_  5  F).  Tour  hours  after  removal,  the  various  films  shall  be  examined 

for  conformity  to  the  requirements  of  3.8.1. 

4.6.8  Weather  resistance.  Test  panels,  prepared  as  directed  in  4.5,  shall 
be  exposed  for  500  Hours  in  a  6000  watt  Xenon-arc  weatherometer  (Atlas  Electric 
Devices  Company  or  equivalent)  that  is  cycling  between  102  minutes  of  light  only 
and  18  minutes  of  light  and  waterspray.  The  following  conditions  shall  apply 
when  tested  according  to  ASTM  G  26,  Type  BH. 

Black  body  temperature  in  cabinet:  60  +  3  C  (140  _+  5  F) 

Relative  humidity  in  cabinet:  50  +  5% 

Intensity  of  xenon-arc:  0.3“to  0.4  watts/square  meter 

at  340  nm  wavelength 

In  addition,  a  separate  set  of  test  panels  shall  be  exposed  outdoors  facing  south 
at  a  45  angle  (upward)  for  one  year  in  Key  West,  FI.  After  exposure,  the 
specular  gloss  of  the  specimens  shall  ■?  determined  in  accordance  with  ASTM  0 
523.  The  color  difference  shall  be  mt  sured  using  the  Delta  E  value  in 
accordance  with  ASTM  D  2244. 

4.6.9  Heat  resistance.  After  exposure  in  a  250  F  oven  for  four  hours,  the 
color  difference  shall  be measured  using  the  Delta  E  value  in  accordance  with 
ASTM  D  2244. 

4.6.10  Solvent  resistance  (cure).  Test  panels  shall  prepared  as  directed  in 
4.5.  A  cotton,"  terrycloth  rag  shall  be  soaked  in  methyl  ethyl  ketone  solvent  and 
n.bbed  back  and  forth  25  times  (50  passes)  over  the  coating  with  firm  finger 
pressure.  Rubbing  through  to  bare  metal  indicated  failure  due  to  improper  cure. 

4.6.11  Tape  resistance.  Test  panels,  prepared  as  specified  in  4.5,  shall  be 
air-dried  cor  eight  hours.  A  one-inch  wide  strip  of  masking  tape  (3M  Company 
#250  or  equivalent)  shall  be  applied  to  each  panel,  adhesive  side  down,  and 
pressed  down  with  one  pass  of  a  4  1/2  pound  (2.04  kilogram)  roller  to  adhere  the 
tape  to  the  panel.  The  tape  shall  remain  in  contact  with  the  panel  for  one  hour. 
Then  remove  the  tape  carefully  and  examine  the  test  fi’m  for  conformance  with 
3.7.13. 
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4.6.12  Strippability.  Test  panels,  prepared  as  directed  in  4.5  and 
weathered  for  500  hours  as  directed  in  4.6.8,  shall  be  placed  on  a  rack  at  a  60 
angle  with  the  horizontal.  Enough  MIL-R-81294,  Type  I,  Class  I  paint  remover 
shall  be  poured  along  the  upper  edge  of  each  panel  to  completely  cover  the 
coating  surface.  After  60  minutes  exposure  time,  the  loosened  film  shall  be 
brushed  off  and  tt.e  panels  shall  be  rinsed  while  brushing  under  a  stream  of  cool 
water.  The  amount  of  coating  stripped  in  this  manner  is  determined  by  the 
percentage  of  substrate  surface  area  exposed. 

4.6.13  Corrosion  resistance. 

4.6.13.1  Salt  spray.  Four  coated  panels  shall  be  prepared  as  in  4.5.  Two 
intersecting  lines  shall  be  scribed  diagonally  across  the  surface  of  each  panel, 
so  that  the  bare  substrate  is  exposed.  Two  panels  shall  then  be  placed  in  a  52 
salt  spray  cabinet  as  described  in  ASTM  B  117  for  2000  hours  and  two  panels  shall 
be  placed  in  c  sulfur  dioxide  -  salt  spray  cabinet  as  described  in  ASTM  G  85  for 
500  hours.  The  specimens  shall  be  examined  for  conformance  to  3.7.15.1. 

4.6.13.2  Filiform.  Two  aluminum  test  panels  (3  by  6  by  0.02  inches)  meeting 
QQ-A-250/5  (T3  temper)  with  a  pretreatment  meeting  MIL-C-5541,  Class  1A 
conversion  coating,  shall  be  prepared.  After  allowing  the  coating  to  cure  for  7 
days  at  ambient  conditions,  two  intersecting  lines  shall  be  scribed  diagonally 
across  the  surface  of  each  panel  so  that  the  bare  substrate  is  exposed.  The 
panels  shall  then  be  placed  vertically  in  a  desiccator  containing  12  N 
hydrochloric  acid  for  one  hour.  This  is  equivalent  to  concentrated  hydrocholoric 
acid  (A.C.S.  reagent  grade).  The  panels  shall  be  placed  within  5  minutes  in  a 
humidity  cabint  maintained  at  40  +_  1.7  C  (104  +  3  F)  and  80+5  percent  relative 
humidity  for  1000  hours.  The  panels  shall  then  be  examined  Tor  filiform 
corrosion  as  described  in  ASTM  2803  and  3.7.15.2. 

5.  PREPARATION  FOR  DELIVERY 

5.1  Preservation,  packaging  and  packing.  For  direct  purchases  by  or  direct 
shipments  to  the  Government,  the  preservation,  packaging,  packing,  and  marking 
for  shipment  shall  be  in  accordance  with  PPP-P-1892  and  as  specified  in  5.2. 
Multi-frictional  sealed  vans  shall  be  used.  The  level  of  preservation  and 
packaging  shall  be  as  specified  (see  6.2).  Khen  specified,  palletization  is 
required  for  handling  by  mechanical  equipment  (see  6.2h).  The  coating  shall  be 
supplied  in  a  kit.  For  multicomponet  coatings,  each  component  shall  be  packaged 
separately  and  marked  as  specified  in  5.2.  The  containers  shall  be  thoroughly 
dry  and  filled  in  a  dry  atmosphere. 

5.2  Marking  and  labeling.  In  addition  to  the  marking  specified  in  PPP-P- 
1892,  Individual  cans  and  containers  shall  bear  printed  labels  showing  the 
following  nomenclature  and  information  as  applicable: 

Component  Identification  (for  Multi-Component  Coatings) 

Specification  TT-C-2756 

Color  (name  and  number) 

Manufacturer1 s  name  and  product  number 

Date  of  manufacture  by  month  and  year 

Batch  number 

VOC  content  in  grams/liter 
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Maximum  solvent  addition  allowed  (without  exceeding  the  VOC  limit) 

Net  contents 

Mixing  Instructions  for  Application 

All  unit  and  intermediate  packs  of  toxic  and  hazardous  chemicals  and  materials 
shall  also  be  labeled  in  accordance  with  the  applicable  laws,  statutes, 
regulations  or  ordnances,  including  Federal,  state  and  municipal  requirements. 

In  addition,  unit  and  intermediate  containers,  including  unit  containers  that 
serve  as  shipping  containers  such  as  pails  and  drums,  shall  be  marked  with  the 
applicable  precautionary  information  detailed  in  American  National  Standard 
ANSI  2129.1. 

5.2.1  Precautionary  markings. 

5. 2. 1.1  Container.  In  addition  to  labeling  as  specified  in  the  Department 
of  Transportation  Regulations  49CFR  171-178,  the  following  labeling  shall  appear 
on  each  component  container  in  every  kit  and  on  each  exterior  shipping  container: 

CAUTION 

THIS  COATING  MATERIAL  IS  TOXIC  AND  FLAMMABLE  AND  SHALL  NOT  BE 
USED  IN  CONFINED  AREAS  WHERE  THERE  ARE  OPEN  FLAMES,  ARCING 
EQUIPMENT,  HOT  SURFACES,  OR  WHERE  SMOKING  IS  PERMITTED. 

USE  ONLY  WITH  ADEQUATE  VENTILATION. 

AVOID  BREATHING  OF  VAPOR 

DO  NOT  GET  IN  EYES.  ON  SKIN,  ON  CLOTHING. 

IN  CASE  OF  CONTACT.  IMMEDIATELY  FLUSH  EYES  OR  SKIN  WITH  PLENTY 
OF  WATER.  FOR  EYES,  GET  MEDICAL  ATTENTION. 

Precautions:  (To  be  included  on  a  sheet  with  each  kit). 

1.  The  surface  to  be  ccated  shall  be  absolutely  clean  (free  of 
contamination) . 

2.  All  spray  equipment  shall  be  adequately  grounded.  Clean  equipment 
thoroughly  after  each  use  with  methyl  ethyl  ketone  or  MIL-T-81772,  Type  I 
thi nner. 

3.  open  component  8  carefully.  Do  not  open  bulged  container.  Discard  the 
component  If  can  Is  bulged  or  material  is  not  clear. 

4.  Mix  only  the  number  ot  kits  thjt  can  be  used  within  four  hours.  Use  only 
the  spccitied  toinner.  Keep  containers  closed  when  not  in  use. 

5.  Coating  fr>m  one  vendor  shall  never  be  mixed  with  that  of  another,  even 
if  toe  color  is  the  same.  In  addition,  components  from  different  kits 
are  not  inter-char neable. 
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6.  Production  type  operations  shall  be  performed  only  in  specifically 
designated  areas  with  local  exhaust  ventilation  and  such  other 
environmental  control  measures  as  may  be  recommended  on  the  basis  of  an 
on-site  industrial  hygiene  survey. 

7.  Touch-up  type  operations  shall  be  performed  only  in  areas  with  good 
general  ventilation,  such  as  the  hanger  deck  of  a  carrier  or  in  a  hanger 
ashore  with  the  doors  open.  Unprotected  personnel  in  adjacent  areas 
shall  not  be  exposed  to  mist,  spray,  or  vapor.  Application  shall  be 
restricted  to  brush,  roller  coat,  or  self-pressurized  aerosol  spray  kit. 

No  individual  shall  apply  more  than  one  quart  of  polyurethane  paint  by 
self-pressurized  spray  in  any  24-hour  period. 

6.  NOTES 

6.1  Intended  use.  This  low  VOC,  self-priming  topcoat  is  intended  for 
exterior  use  on  aircraft,  weapon  systems  and  other  applications.  No  additives 
other  than  the  appropriate  thinner  to  obtain  the  proper  spray  viscosity  shall  be 
added.  The  coating  has  been  formulated  to  meet  air  pollution  regulations 
requiring  a  maximum  volatile  organic  compounds  (VOC)  content. 

6.2  Ordering  data. 

6.2.1  Acquisition  requirements.  Acquisition  documents  should  specify  the 
following: 

a.  Title,  number  and  date  of  this  specification. 

b.  Type  desired. 

c.  Kit  desired,  including  the  quantity  and  size  of  containers  (see  1.3). 

d.  Color  number  and  name  (see  1.2). 

e.  Level  of  packaging  and  packing  (see  Section  5). 

f.  Special  marking  (see  5.2). 

g.  Toxicological  data  requirements  (see  3.3  and  4.3.2). 

h.  FAR  clauses  23.303  and  52.223-3. 

i.  Specify  if  palletization  is  required. 

6.3  Toxicity.  Some  free  isocyanate  is  released  during  mixing  and 
application  of  2  component  polyurethanes.  The  free  Isocyanates  released  can 
produce  a  significant  irritation  of  the  skin,  eyes  and  respiratory  tract.  They 
may  also  produce  an  allergic  sensitization  of  personnel  exposed,  particularly  if 
there  is  an  inhalation  of  vapor  and  mist  produced  during  spray  application.  Once 
sensitized,  further  exposure  cannot  be  tolerated,  hence  the  restriction  on  issue 
and  use  of  this  material.  Additional  Information  pertaining  to  protective 
equipment  and  other  necessary  precautions  can  be  obtained  from  8UMEDINST 

6260. 16A. 


17 


B  1  56 


*•1 


TT-C-2756 


6.4  Moisture.  Polyurethane  components  should  be  kept  dry.  The  presence  of 
moisture  degrades  the  quality  of  the  coating.  Packaging  of  the  materials  should 
be  done  in  a  dry  atmosphere.  Solvents  and  resins  should  be  examined  for  evidence 
of  r.oitami nati on  before  they  are  incorporated,  even  though  they  are  of  "urethane 
gra-  '  Urethane  grade  solvents  or  thinners  may  become  contaminated  with  water 
in  tank  cars  or  storage  tanks,  fhc  purchase  of  urethane  grade  solvents  or 
thinners  is  no  guarantee  that  excessive  moisture  is  not  present.  It  is  therefore 
recommended  that  all  users  check  for  moisture  contamination.  The  following 
suggested  method  may  De  used  to  determine  the  presence  of  water:  Add  one  drop  of 
aluminum  secondary  butoxide  to  100  ml  of  the  solvent  in  a  stoppered  flask  and 
shake.  An  appreciable  amount  of  turbidity  indicates  the  presence  of  water. 

6.5  Composition  of  Isocyanate  Components.  It  is  suggested  that  no  methyl 
ethyl  ketone  be  used  in  the  Isocyanate  Component,  as  it  may  degrade  the 
isocyanate  portion  of  the  resin. 

6.6  Qualification.  With  respect  to  products  requiring  qualification,  awards 
will  be  made  only  for products  which  are,  at  the  time  set  for  opening  of  bids, 
qualified  for  inclusion  in  the  applicable  Qualified  Products  List,  whether  or  not 
such  products  have  actually  been  so  listed  by  that  date.  The  attention  of  the 
suppliers  is  called  to  this  requirement  and  manufacturers  are  urged  to  arrange  to 
have  the  products  that  they  propose  to  offer  to  the  Federal  Government  tested  for 
qualification,  in  order  that  they  may  be  eligible  to  be  awarded  contracts  or 
orders  for  the  products  covered  by  this  specification.  The  activity  responsible 
for  the  Qualified  Products  List  is  the  Naval  Air  Development  Center,  Attn:  Code 
6062,  Warminster,  PA  18974;  and  information  pertaining  to  qualification  of 
products  may  be  obtained  from  that  activity.  In  the  event  that  the  coating 
furnished  under  contract  fails  to  perform  satisfactorily,  approval  of  such  a 
product  will  be  subject  to  immediate  withdrawal  from  the  Qualified  Products  List. 

6.7  Subject  term  (key  word)  listing. 

Aliphatic  polyurethane 

Coating 

Exterior  use 

Flammable 

Hazardous  material 

High-solids 

Isocyanate 

Material  Safety  Data  Sheets 
Qualification 

Qualified  Products  List  (QPL) 

Toxic 

VOC  compliant 


6.8  Material  Safety  Data  Sheets.  Contracting  officers  will  identify  those 
activities  requiring  copies  of  completed  Material  Safety  Data  Sheets  prepared  in 
accordance  with  FED-STD-313  is  at  variance  with  the  CFR,  29  CFR  1910.1200  shall 
take  precedence,  modify  and  supplement  FED-STD-313.  The  pertinent  government 
mailing  addresses  for  submission  of  data  are  listed  in  Appendix  B  of  FED-STD-313. 

6.9  Changes  from  previous  issue.  Asterisks  (or  vertical  lines)  arc  not  used 
in  this  revision  to  identify  changes  with  respect  to  the  previous  Issue  due  to 
tne  extensiveness  of  the  changes. 


13 


SI  57 

TT-C-2756 


'ring  Activii 


CIVIL  COORD.  AGENCY 


NAVY-AS 


Project  8010-0381 


i 

i 


THIS  PAGE  INTENTIONALLY  LEFT  BLANK 


< 


PCV  NSC  I  TIME  \>v  RADAY  ROUTINE 

2bb0b  JOliy'  GSAXBb 

□  01  1  Q I  201  30140 ISBIbOl 70  I  80 1 3 2  1 03 1  04 1  042 ' Q«3 I  04 4 1  0 »2 1 70 4 1 12 183114101121 
ACTION:  I  1  I.  _ I I  .1  _  J _ I _ i  __  I t  _  _  I _ I 

INFO:  I. I..  'X  I  —  » _ • _ I _ * _ I _ I _ I _ » _ I _ I _ I _ I 


RTTUZYUW  RU50F3A3 1 1 b  2 34  1 » 37- UU UU- -RUEOFS A  . 

2  H  R  U’JUUU 

R  111S372  SEP  lb  2TB 
F 11  havairdevceh  warminster  pa 
TO  C0HNAVA1 RIANT  NORFOLK  VA 
INFO  HAVAIREWORKFAC  NORFOLK  VA 
BT 

UHCLAS '/H103b0<'/ 

SU6J:  FIELD  TEST  OF  EKPERI RENTAL  COATINGS 
A  AIRTASK  R  b I  34  2  CO 

1  I  AN  REF  A,  WE  HAVE  DEVELOPED  TVO  CORROSION  PREVENTIVE  C0AT1NCS 
FOR  NAVY  AIRCRAFT  On£  IS  A  FLEXIBLE  PRINER  INTENDED  TO  H1U1H12E 
CRACKING  OF  TNE  AIRCRAFT  PAINT  SYSTEM  AND  THUS  REDUCE  POTENTIAL 
CORROSION  PROBLEMS  AND  RE3UIRED  MAINTENANCE  TNE  IMPORTANCE  OF 
THIS  MATERIAL  IS  THAT  IT  BILL  PROVIDE  AN  ALTERNATIVE  SOURCE  FOR  A 
FLEXIBLE  PRIMER  THIS  PRIMER  IS  APPLIED  IN  THE  SAME  MANNER  AS 
MIL-P-333770  EPOXY  PRIMER 

C  THE  SECOND  DEVELOPED  COATING  IS  A  CORROSION  PREVENTIVE  TOPCOAT 
WHICH  IS  APPLIED  DIRECTLY  TO  TNE  SUBSTRATE  IT  IS  A  ONE-COAT. 
COATING  SYSTEM  WHICH  DOES  NOT  RE3UIIE  THE  USE  OF  A  PRIMER  IT 
WILL  PROTECT  ACA1HST  C0RO09I0H  WHILE  PROVIDIMG  THE  DESIRED 
CAMOUFLAGE  COLOR  THIS  COATING  WAS  DEVELOPED  TO  REDUCE  PA1IT 
APPLICATION  TIME  B 1  30  PERCENT  AND  AIRCRAFT  WEIGHT  BY  APPROXIMATELY 
SO  POUNDS 

C  WE  ASP  THAT  TWO  F-!«  AIRCRAFT  BEING  REWORKED  AT 
hhVA1»EU0P<FAC  NORFOLK  BE  PROVIDED  TO  APPLY  AND  FIELD 
TEST  THESE  TWO  MATERIALS  NO  SPECIAL  HANDLING.  APPLICATION.  OR 
’OUCH-UP  PROCEDURES  ARE  REQUIRED  FOR  THESE  COATINGS  FOR  FURTHER 
INFORMATION.  CONTACT  Charles  R  HICEOUS  AT  AUTOVOM  441-1432 
ST 

•  *.  II  w 


MHNM 


1  2  SEP  I5SS 


C3 


RCV  HSC  l\fr>TIHE  RADA  Y  ROUTINE 

2733b  Vi  223b  23 8/ lb 

00 1  1 0 1  30  I  30  1 40  I  SOI bD I  70  I  SO  1 02 103 1  04 1  042 1043 1  044 1  092  1 704 1  82  I  S3  1 8  4  1 0  1 1 2  I 

AC  T 1 0(4 1  __I_.I__I__I_.J__I JC  I _ I  __  I  I  I  I  I  I  I  I  I  |  | 

info i  _ i _ _ i _ i _ _ 1 _ *__! * II • II 'II <1111 ( 

RTTUZVUM  RUC0SCC844S  238223b-UUUU- -RUEOFS A 
ZNR  I'UUUU 
«  1 2 1 b 3b2  SEA  Sb 
FN  CONNAVAIRLANT  NORFOLK  VA 

10  PUEOFSA/HAVAI » OE VC  EM  V A  AH IHATER  R A _ 

RUEBRD2/HAVAVHL0CCEM  PATUXENT  RIVE#  NO 
INFO  RUCOSAA/NAVA  IAEVORKFAC  MOAFOLk  VA 
BT 

UNCLAS  //HI 03b0// 

SUBJi  FIELD  TEST  OF  EXPERIMENTAL  COATINGS 
A  HAVAIRDEVCEN  HARM  I  NS  TE  R  PA  1  1  1  9372  SEP  Sb  PASFP 

1  HAVAIRDEVCEN >  CONCUR  IN  SUSA  EVALUATION,  C OHN A V A I RL ANT  MILL 
ASSIGN  AIRCRAFT  WHEN  REQUIRED. 

2  NAVAVNLOGCEH >  REQ  TAKE  REF  A  F&RAC 

3  CONNAVAIRL ANT  POC  C  T.  ORObNE .  AV  3W4-7940 
BT 

1844  8 


MHNH 


1’  Art  Ian  □  rif  q  Inf? 

-  • » _ *" !  A 

•  .. 

:4 

• - nr _ 


U»Sl? 


C4 


PROTECTIVE  COATINGS  TEAM  TRIP  REPORT 


22  FEB  1938 


From  16-18  Feb  1988,  Don  Hirst  and  Charles  Hegedus  visited  NADEP  Norfolk 
to  supervise  and  observe  the  painting  of  an  F-14  with  the  Self-Priming  Topcoat 
developed  at  NADC.  NADEP  personnel  were  instructed  to  prepare  this  aircraft  in 
the  same  manner  as  if  it  were  to  receive  the  standard  epoxy  primer/ polyurethane 
topcoat  system.  The  aircraft  was  closely  examined  upon  arrival  at  the  cleaning 
shop.  The  exterior  surface  had  been  entirely  stripped  of  the  previous  paint 
system.  While  in  the  cleaning  shop,  the  aircraft  was  examined  for  corrosion  by 
shop  personnel,  and  any  corrosion  areas  were  blasted  or  sanded.  The  aircraft 
was  then  cleaned  with  a  standard  aircraft  cleaner  to  obtain  a  water  break-free 
surface.  A  chemical  conversion  coating  was  applied  and  ringed  to  obtain  the 
desired  pretreatment.  At  this  point,  the  aircraft  surface  was  re-examined  and 
found  to  be  in  excellent  condition.  It  would  appear  that  all  F-14s  processed 
through  the  NADEP  are  in  this  condition  as  we  did  not  interfere  with  the 
process  at  all.  This  was  determined  to  be  important  because  the  self-priming 
topcoat  was  designed  to  be  applied  without  any  special  treatment  to  the 
surface.  At  this  time,  the  aircraft  was  delivered  to  the  paint  shop. 

Once  in  the  paint  shop,  parts  of  the  aircraft  were  masked  for  application 
of  spray  sealant,  MIL-S-8802,  as  is  common  practice  on  the  F-14.  The  engine 
nacelles  and  the  underside  of  the  aircraft  were  wiped  with  a  solution  called 
TEC  901  which  was  developed  at  NADEP  Norfolk  as  a  final  cleaning  wipe  prior  to 
coating  application.  Normally,  F-14s  processed  at  Norfolk  are  spray  sealed 
<5-7  mils)  on  their  horizontal  stabilizers  and  engine  nacelle  because  of  the 
severe  vibrations  experienced  by  these  components.  It  was  felt  that  this  would 
also  be  applicable  for  the  self-priming  topcoat.  Previous  evaluations  at  NADC 
confirmed  that  adhesion  of  the  self-priming  topcoat  to  sealant  was  good . 

Approximatly  1.5  hours  after  the  spray  sealant  was  applied  to  the 
aircraft,  nine  gallons  of  the  36175  color  self-priming  topcoat  were  mixed  by 
NADEP  personnel.  This  is  the  normal  amount  of  po 1 yurethane  topcoat  prepared 
for  the  F-14.  See  the  attached  schematic  of  the  mul ti- theater  camouflage 
scheme  for  the  F-14.  This  volume  was  made  by  mixing  six  gallons  of  part  A,  1.5 
gallons  of  part  B,  and  approximately  1.5  gallons  of  standard  polyurethane  paint 
thinner,  MIL-T-81772.  The  Zahn  2  viscosity  was  18  seconds  which  is  normal  for 
a  polyurethane  topcoat.  Four  painters  began  to  spray  the  36375  material.  Of 
the  four,  one  painter  claimed  to  have  problems,  stating  the  material  was  too 
thin  and  was  running  on  the  surface.  Although  the  surface  was  examined  and  no 
sags  were  found  on  her  area,  she  was  instructed  to  apply  a  mist  coat  ani  then 
reapply  a  full  wet  coat  to  obtain  the  desired  1.8-2. 2  mil  thickness.  It  was 
later  revealed  that  this  painter  was  fairly  new  to  the  paint  shop  and  was  far 
less  experienced.  Nonetheless,  it  was  determined  that  thinmng  the  self¬ 
priming  topcoat  to  19-21  seconds  through  a  Zahn  2  cup  would  provide  a  better 
consistancy  for  this  coating  and  make  it  easier  to  apply.  This  poses  no 
problem  for  the  paint  shop  personnel. 
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The  next  color  to  be  applied  to  the  aircraft  was  36320.  Six  gallons  of 
this  material  were  mixed  to  a  viscosity  of  20  seconds.  This  batch  of  paint  was 
applied  by  two  other  experienced  painters.  Upon  completion,  they  claimed  to 
appreciate  the  ease  of  application  and  the  covering  power  (opacity)  of  the 
coating.  The  last  color  to  be  applied  was  35237.  Six  gallons  of  this  material 
were  also  mixed.  The  two  experienced  painters  also  applied  this  batch  and  had 
favorable  comments.  The  entire  painting  process  Look  three  hours  from  che  time 
the  first  batch  of  self-priming  topcoat  was  mixed.  The  only  concern  during 
that  time  was  the  short  pot  life  of  the  coating,  approximately  two  l.ours.  This 
was  known  beforehand  since  this  batch  of  paint  had  slightly  too  much  catalyst. 
Future  batches  will  be  modified  to  obtain  a  six  hour  pot  life.  Upon  drying, 
the  coating  apeared  to  cover  well,  have  good  hiding  power  (opacity)  and  exhibit 
suitable  color  and  gloss  properties.  The  paint  shop  supervisor  stated  that  he 
liked  the  coating  and  felt  that  it  would  definitely  save  manpower  and  time  in 
the  paint  processing  of  aircraft. 

We  were  informed  that  the  aircraft  would  be  moved  to  South  Mat  at  Norfolk 
which  is  where  flight  testing  is  performed  before  the  aircraft  is  delivered  to 
a  squadron.  In  order  for  NADC  and  NADEP  personnel  to  track  the  aircraft,  Che 
BUNOS.  No.  was  recorded:  160901.  The  enclosed  evaluation  sheet  and  cover 
letter  were  devised  to  accompany  the  aircraft  as  it  is  deployed,  allowing  for 
continuous  evaluation  of  the  coating.  We  plan  to  track  the  aircraft  closely 
through  AIRLaNT  and  to  travel  and  evaluate  the  aircraft  after  six  ro  nine 
months  when  it  is  available. 
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Log  Book  Entry 

F-14  Bureau  *  Seq. 

Production  Planning  and  Control  Department  Release  * 


The  NAVAIRDEVCEN  Warminister  Pa.  and  the  NAVAVNDEPQT 
Norfolk.  Materials  Engineering  Laboratory  is  evalutating  a  new 
self-priming  topcoat  for  aircraft  application  as  an  alternative 
to  Mi 1 -P-23377D  and  Mil-C-83286  currently  used  on  the  F-14.  The 
material  is  especially  formulated  and  provides  the  same 
protection  as  the  presently  used  system  while  being  a  one  coat 
rather  than  a  two  coat  system  thus  reducing  one  of  the  two  coat 
systems  being  sprayed  on  the  aircraft.  This  new  system  is 
compatible  with  existing  paint  systems  currently  used  in  the 
field.  Touch-up  as  per  MAVAIR  01-1A-5Q8  using  M11-P-23377D  and 
Mil-C-83286  material. 

Attached  are  report  form  for  evaluating  performance  on  the 
subject  aircraft.  Please  submitt  reports  to  NAVAIRDEVCEN 
Warmlnister  Pa.  and  copy  to  NAVAVNDEPOT  Norfolk.  (Code  36300)  at 
three  month  intervals. 


SELF-PRIMING  TOPCOAT 
EVALUATION  REPORT 


Custodian 

Aircraft  EUH 

Date 

Ac ft  Fit  Hrs: 

Type  Service  (  )  Ship  Based  {  ) 

Shore  Dased  (  ) 

General  Appearance 

Satisf uCtury 

Unsatisfactory 

(  ) 

(  ) 

If  Unsatisfactory,  Why? 

Area  on  Aircraft  needing 

repair : 

Type  of  repair  required  (Light,  Touch-up, 

Corrosion  removal .  u1 

Ease  of  Repair: 

Satisf  actory 

Unsatisfactory 

(  ) 

(  ) 

If  Unsatisfactory,  Why? 

Adhesion  of  Self-priming 

Topcoat : 

Satisfactory 

Unsatisfactory 

l  ) 

(  ) 

If  Unsatisfactory,  Why? 

Overall  Effectiveness: 

Excel  1 ent 

Good 

(  ) 

C  ) 

Fair 

Poor 

(  ) 

(  ) 

Additions'  Cj.i.uent* : 

Preoared  by: 

Send 

to : 

HAVAIRDEVCEM 

Warm! n t u t « r ,  PA  10974-5000 
Auro  Materials  Division 
ATTN:  Codu  6062 

Naval  Aviation  Depot 

Naval  Air  Station,  Bldg  V-08 

Norfolk,  VA  20GI 1 
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NAVAL  AIR  DEVELOPMENT  CENTER 
AIR  VEHICLE  AND  CREW  SYSTEMS  TECHNOLOGY  DEPARTMENT 
WARMINSTER,  PA  18974-5000 

1  Nov  1988 

TRIP  REPORT 

TO:  U.S.S.  JOHN  F.  KENNEDY,  MEDITERANEAN  SEA 
DATES:  29-30  OCT  1988 

PURPOSE:  EVALUATION  OF  NADC  SELF-PRIMING  TOPCOAT  ON  F-14 

REPORT  BY:  Charles  Hegedus,  Naval  Air  Development  Center,  Code  6062 

BACKGROUND 

On  17  Feb  1988,  an  F-14  (Bu.  No.  160901)  was  painted  at  NADEP  Norfolk 
with  the  NADC  Self-Priming  Topcoat  (SPTC).  This  single  coating  was  developed 
to  replace  the  standard  two  coat  system  (epoxy  primer  and  polyurethane 
topcoat)  used  on  Navy  aircraft.  Reference  (1)  discusses  the  development  of 
this  coating  and  reference  (2)  is  a  report  on  the  application  of  the  coating 
to  the  F-14.  The  advantages  of  this  material  are: 

1.  Reduced  application  time  and  aircraft  processing  time 

2.  Reduced  manpower  required  for  application 

3.  Reduced  material  costs 

4.  Reduced  volatile  organic  content  (V0C)  emissions  to  the  environment 

5.  Elimination  of  chromates  (carceuogens)  from  the  paint  system 

The  conclusions  of  reference  (2)  were  that  the  coating  application  process 
went  well  and  the  coating  system  looked  good  wniie  eliminating  the  application 
of  a  primer  coat.  NADEP  Norfolk  paint  shop,  quality  control,  and  materials 
engineering  personnel  were  Impressed  with  the  application  performance  of  the 
coating . 

The  aircraft  location  and  performance  of  the  coating  system  has  been 
closely  monitored  in  order  to  rigorously  evaluate  the  performance  of  the  Self- 
Priming  Topcoat.  Both  NADEP  and  squadron  personnel  have  stated  that  this 
coating  seems  to  be  performing  well  and  is  more  cleanable  than  the  standard 
camouflage  topcoat.  In  June  1988,  C.  Hegedus  and  D.  Hirst  of  NADC  visited  NAS 
Oceana  (VF-32)  to  Inspect  the  aircraft  prior  to  deployment  on  the  U.S.S.  John 
F.  Kennedy.  Although  it  had  been  painted  for  only  4  months,  we  felt  that 
consistent  tracking  of  this  aircraft,  the  first  painted  with  the  Self-Priming 
Topcoat,  was  essential  to  eveluate  and  understand  its  performance.  At  that 
time  the  coating  system  appeared  in  very  good  condition  and  comments  from 
squadron  maintenance  personnel  were  favorable.  In  early  August  1988,  the  F-14 
was  deployed  on  the  aircraft  carrier  for  a  cruise  to  the  Mediteranian  Sea. 

COATING  EVALUATION 


On  29  Oct  1988,  Dave  Jamieson  (NAVAIRSYSC0M,  AIK  4112E),  Mel  Rose  (NAS 
Oceana,  NASUS  Det.)  and  Charles  Hegedus  (NAVAIRDEVCEN,  Code  6062)  inspected 
the  Self-Priming  Topcoat  on  t tie  F-14  (160901)  on  board  the  U.S.S.  John  F. 
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Kennedy.  In  general  the  coating  system  looked  very  good.  Of  special  interest 
was  performance  in  areas  around  fasteners,  on  titanium  and  on  the  horizontal 
stabilizer.  The  stabilizer  had  been  spray  sealed  prior  to  painting.  There 
was  little,  if  any,  cracking  of  the  paint  system  around  fasteners.  This  is  a 
common  failure  location  for  paints  on  aircraft  due  to  the  stresses  and  fatigue 
which  occur  due  to  the  gap  between  the  fastener  head  and  the  skin  of  the 
aircraft.  The  coating  was  intact  on  titanium  components  and  the  coating 
adhesion  appeared  good.  Adhesion  to  titanium  Is  often  a  problem,  especially 
under  wet  or  high  humidity  conditions.  The  coating  was  also  adhering  well  to 
the  horizontal  stabilizers  and  the  engine  nacelles  which  had  been  spray  sealed 
prior  to  application  of  the  Self-Priming  Topcoat.  On  the  underbelly  of  the  F- 
14,  which  is  constantly  wet  with  hydraulic  fluid,  the  coating  was  intact  and 
there  were  no  signs  of  peeling,  blistering,  or  any  coating  defects.  The 
turtle  back  area  was  also  In  good  condition.  However,  on  the  upper  side  of 
the  aircraft,  the  coating  had  blotches  of  a  rust  color  stain.  The  blotches 
appeared  to  be  similar  to  water  stains,  0.25  to  0,5  inches  in  diameter  and 
distributed  over  the  entire  upper  surfaces.  Squadron  personnel  stated  that 
this  stain  had  occurred  overnight  and  they  were  not  sure  how  it  had  happened 
or  what  the  stain  was.  It  appears  as  if  something  was  accidentally  sprayed 
over  the  aircraft  and,  upon  drying,  caused  the  stain.  It  Is  certain  this  is 
not  related  to  the  coating  and  a  sample  of  the  stain  was  taken  for  analysis  at 
NADC.  Finally,  one  area  which  is  subject  to  peeling  and  is  a  common  location 
for  paint  failure  is  the  external  skin  just  above  the  main  landing  gear  and 
the  SPTC  was  intact  with  no  signs  of  any  detects.  Only  one  area, 
approximately  2  square  Inches  under  the  port  wind,  was  observed  where  paint 
had  peeled,  revealing  bare  metal.  This  is  considered  minor  and  Is  common  on 
nearly  all  aircraft. 

Squadron  maintenance  chiefs  stated  that  they  were  very  happy  with  the 
performance  of  the  paint  system.  They  compared  it  to  another  aircraft  (Bu. 

No.  159603)  in  VF-32  which  had  been  painted  at  NADEP  Norfolk  with  the  standard 
system  just  prior  to  the  Sel  f-Pr  lining  Topcoat  F-14.  They  stated  that  In 
overall  performance,  appearance,  and  corrosion  protection,  the  Sel f-Pri.-lng 
Topcoat  performed  as  good  or  better  than  the  standard  system.  One  warrant 
oiticer  claimed  that  the  SPTC  was  more  cleanable  than  the  standard  syscem. 
Another  chief  stated  that  when  the  aircraft  was  delivered  from  NADEP,  there 
were  some  small,  minor  areas  where  paint  had  peeled.  He  stated  that  tilts  was 
common  for  almost  all  aircraft  and  that  this  peeling  usually  continued  until 
the  aircraft  was  reworked  again.  (It  is  suspected  that  this  peeling  is  due  to 
poor  surface  preparation  on  sporadic  areas  of  the  aircraft  prior  to  painting.) 
However,  the  chief  also  stated  that  unlike  the  standard  paint  system,  any 
peeling  of  the  SPTC  stopped  after  the  squadron  received  the  aircraft. 

As  a  final  evaluation  of  the  Self-Priming  Topcoat,  VF-32  Corrosion 
History  Files  and  3M  data  on  the  two  aircraft  (standard  paint  and  SPTC)  were 
analyzed.  All  paint  touch-up  was  performed  using  MIL-P-23377D,  Type  II  and 
MTL-C-22750  (epoxy  primer  and  epoxy  topcoat  -  standard  for  painting  on  hoard 
carrier).  The  touch-up  system  was  compatible  with  and  adhered  to  the  SPTC. 
However,  one  of  the  chiefs  stated  that  the  color  blend  was  better  with  the 
SPTC.  Comparing  the  SAP  (preventive  maintenance)  3M  data  for  the  months  of 
August  and  September  (while  deployed  on  the  carrier),  the  F-14  with  the 
standard  paint  system  had  a  total  of  Jod  corrosion  actions,  71  of  which  were 
for  bare  metal  exposed  due  to  chipped  paint.  The  F-14  with  the  SPTC  U.jJ  a 
total  of  201  actions  with  only  3  reports  of  bare  metal  due  to  chipped  paint. 


In  conclusion,  inspections  by  NAVAIR,  NAESU,  and  NADC  personnel,  along 
with  comments  from  squadron  maintenance  personnel,  and  analysis  of  corrosion 
data  illustrated  that  after  8  months  (3  of  which  were  ship  deployed)  the  NADC 
Self-Priming  Topcoat  performed  as  good  as,  or  possibly  better  than,  the 
standard  paint  system  on  F-14  160901. 

The  following  personnel  provided  tremendous  support  during  our  visit  to 
the  carrier:  CDR  Derieck,  CDR  Connelly,  LCDR  Jones,  LCDR  Elliot,  AVCM 
Matthews,  and  especially  AMI  Winters  and  AMI  Paltanwich. 

REFERENCES : 

1.  Charles  R.  Hegedus,  DEVELOPMENT  OF  A  PRIMER/TOPCOAT  AND  FLEXIBLE  PRIMER 
FOR  ALUMINUM,  Naval  Air  Development  Center  Reprort  Number  87016-60, 
Warminster,  PA,  20  March  1987. 

2.  Charles  R.  Hegedus  and  Donald  J.  Hirst,  Naval  Air  Development  Center  Trip 
Report,  Warminster,  PA,  22  Feb  1988. 
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22  November  1988 

From:  Melvin  K.  Rose,  Naval  Aviation  Engineering  Service  Unit 
Detachment  Oceana,  Badge  No.  260-68391 
To:  Commanding  Officer,  Naval  Aviation  Engineering  Service  Unit 

Via:  Officer  In  Charge,  Naval  Aviation  Engineering  Service  Unit 
Oetachment  Oceana 

Subj:  SUBMISSION  OF  TRIP  REPORT 

1.  Activity  Visited:  USS  KENNEDY  (CV-67),  VF-32. 

2.  Oates  of  Visit:  27  October  through  1  November  1988. 

3.  Purpose  of  Trip:  To  evaluate  the  self-priming  top  coat  (developed  at  Naval 
Air  Development  Center)  on  VF-32  F-14  160910  and  standard  paint  system  (STP) 
applied  to  F-14  159603. 

4.  Summary  of  Accomplishments: 

a.  F-14  aircraft  160901  and  159603  were  painted  at  the  same  time  and 
placed  In  service  with  Fighter  Squadron  VF-32,  April  12.  1988.  Aircraft  160901 
was  painted  with  an  experimental  self-priming  top  coat  (SPTC).  Aircraft  153603 
was  painted  with' the  standard  paint  system  epoxy  polyamide  primer,  MIL-P-23377 
and  top  coat  Aliphatic  Polyurethane,  MII-C083236  (SPS).  A  trend  Is  being 
developed  with  a  comparison  between  these  paint  systems  In  an  attempt  to 
evaluate  the  effectiveness  of  the  SPTC. 

b.  The  following  Items  will  be  evaluated  over  the  first  year  of  operation. 

(1)  Chipping  and  cracking  of  paint  around  fasteners  and  highly 
flexible  sections  of  the  aircraft 

(2)  Corrosion  discrepancies 

(3)  Cleanablllty 

(a)  Ease  of  cleaning 

(b)  Fading  and  streaking  from  aircraft  cleaning  cv-pourl 

(4)  Man-hours  spent  on  corrosion  prevention 
(3)  Touch  up  of  the  paint  system  Including: 

(a)  Blendabillty 

(b)  Adhesion  of  epoxy  polyamide  top  coat,  NIl-C-22750 

c.  Aircraft  160901  and  159603  warn  Inspected  by  Mr.  C.  Hegtdus.  NA0C,  Mr. 
0.  Jamieson,  NAVAIR,  and  Mr.  M.  Rosa,  NAEStl.  On  aircraft  160901,  the  paint 
around  fasteners  and  flexible  sections  of  fuselage,  tall  sections,  spetd 
brakes,  and  underside  of  wings  was  txcolltnt  with  vary  little  paint  cracking  or 
peeling.  A  comment  fro*  Mr.  Wlntsrs,  VF-32  corrosion  supervisor,  ...  tom 
peel'ng  right  aftsr  SOiN,  but  is  not  a  problem  now.  Peeling  is  somewhat 
typical,  but  It  usually  doesn't  get  better  as  It  did  with  this  aircraft... 
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Sub J :  SUBMISSION  Of  TRIP  REPORT 

d.  Aircraft  159503  had  a  Significant  amount  of  chipping  and  cracking  of 
the  SPS  In  the  same  sections  evaluated.  The  corrosion  history  folders  and  the 
3M  data  summary  for  August  and  September  on  the  subject  aircraft  Is  as  follows: 

Corrosion  preventative  actions  squadron-wide: 

159609  -  380  total  maintenance  actions,  71  of  those  were  bare 
metal  or  chipped  paint. 

160901  -  201  total  maintenance  actions,  3  were  bars  metal  or 
chipped  paint. 

flight  hours  for  August  and  September  1988 

16C901  159603 

Total  hours  *  82.7  Total  hours  -  24,2. 

e.  Corrosion  discrepancies:  No  major  corrosion  discrepancies  were 
discovered  during  this  first  evaluation  period. 


f.  Cleanahil Ity:  The  aircraft  ware  cleaned  on  the  following  dates  with 
aircraft  cleaning  compound,  HIL-C-4361S,  Class  I.  from  Octagon  Process,  Inc., 
Edgewater,  NJ,  or  MIL-C-43615,  Class  1A,  spray  cleaner. 


A/C  163901 

4- 18 

5- 08  hand  cleaned 

5- 24 

6- 08 

6-22 

7-14 

7- 19 

3-07  hand  cleaned 

8- 13 
a-2s 

9- 01 
9-14 
9-20 
9-25 

10-03 

10- 11 
10-23 


A/C  153603 

4- 18  hand  cleaned 

5- 03  hand  cleaned 
5-28 

7- 14 

8- C7 
3-13 

9- 01 
9-06 

9- 10  hand  cleaned 
9-25 

10-05 

10- 10 
10-23 


A  summarization  of  the  comments  solicited  from  Mr.  J.  Paltanawlck,  Line 
Supervisor  Vf-32,  Indicate  that  the  5PTC  Is  easier  tn  dean  and  is  less 
susceptible  to  fading  or  streaking  from  the  aircraft  cleaning  compound  although 
aircraft  160001  was  cleaned  more  frequently  than  159603,  The  SPTC  system 
appears  to  be  holding  up  better  that  the  SPS. 

g.  Both  aircraft  were  touched  up  during  this  period.  The  touch  up  paint 
was  epoxy  polyamide  top  coat,  MII-C-227SQ.  T»,'  apoxy  blended  well  with  both 
systems  with  no  adhesion  problems. 
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SubJ:  SUBMISSION  OF  TRIP  REPGRT 

5.  Items  Requiring  Further  Action:  Tha  aircraft  will  again  be  evaluated  In 
February  1989  after  the  deployment. 

6.  Recommendations:  Recommendations  will  be  forthcoming  after  tha  one  year 
evaluation. 


MELVIN  X.  ROSE 


Copy  to: 

NAOC  (Mr.  C.  Hegadus) 
NAVAIR  (Mr.  0.  Jamieson) 
COMFITUING  ONE 
NAESU  Oet  Norfolk 
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fY .*»«  Co—  udar ,  aaval  Air  inf  Center 

Sub  | ;  f-14  fltLb  TKsr  Of  iidlCOAt  (SiLf tlXlSi  TCPG-JAT) 

Bf  .* :  (a)  l<*YAlii£t¥C*I  Ze? ore  fwWr  siAbC-o/Clt-Sit  >(  20  Kar  3? 

(b)  C'-Hu'AV AT ALAS?  a^i-ictk  v»  12155;:  in 
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dltcuea  cl>o  p«r(orMO£«  of  thLa  ccot'nf  ora  y.av  arter  application  Co  tl»u 
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cr*rklw|  li  Jut  to  wacaarie*  av.J  iatt.ua  r,i  tl.l.  panel.  Overall 

ia  Kea  paint  crack  lot  aud  cntppini;  with  uMCOAT  than  the  standard  paint 
•  y.iera.  uapvatvd  unrfa.  ;r"*n  n.i-  c.tiuK  j»*i 

a*  ludwcad  paint  application  tia.-,  a.... -ear,  and  aaleriala. 

b.  tedoceJ  aai.rloofc  v (  haasrJvu*  material  a. 

C.  keducud  carroai'in  aainii.encr  nn  aircraft. 
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(215)  441-1442. 
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REPORT  OF  TRIP  TO:  US S  J.  F.  KENNEDY 

DAVE  OF  TRIP:  27  OCTOBER  -  1  NOVEMBER  1988 

MADE  BY:  Dava  Jauiason,  NAVAIR  CODE  AIR-41121E 

PURPOSE  OF  TRIP:  To  evaluate  the  NADC  developed  SELF-PRIMING  TOPCOAT  on  a 
deployed  F-14  aircraft. 

1.  The  Naval  Air  Development  Center  (NADC)  developed  a  self-priming 
topcoat  (SPTC)  that  eliminates  the  need  for  a  primer  coating  prior  to  the 
application  of  the  colored  top  coat  on  Naval  Aircraft.  The  SPTC  has  been 
applied  to  3  H-3s  and  1  F-14  aircraft  to  evaluate  its  performance  and 
corrosion  inhibiting  capabilities  in  a  fleet  environment 

2.  NADC  requested  Mr.  M.  Rose,  NAESU  corrosion,  NAESU  detachment  Oceana 
and  this  writer  to  assise  Mr.  C.  Hegedus  (NADC  Code  6062)  in  an  inspection 
of  F-14  Buno  160901  (F-14-1)  which  was  aboard  the  USS  John  F.  Kennedy  in 
the  Mediterranean.  On  27  October  1988  we  departed  for  the  USS  Kennedy  to 
evaluate  the  performance  of  the  SPTC. 

3.  On  29  October  1988  the  inspection  team  briefed  CDR  Connelly,  the  CO  of 
VF-32,  (F-14-1  reporting  custodian)  and  LCDR  JONES,  the  C AG  maintenance 
officer,  on  the  SPTC  and  the  goals  of  inspection  team.  The  team  then  met 
with  LCDR  Elliot,  VF-32  Maintenance  and  Materials  Control  Officer,  and 
AVCM  Matthews,  VF-32  Maintenance  Chief,  who  supported  the  team  during  the 
inspection.  AMS1  Vinters,  the  VF-32  corrosion  control  work  center 
supervisor,  met  the  team  at  the  aircraft  and  provided  information  on  the 
maintenance  history  of  F-14-1.  He  told  the  team  that  the  only  problem  he 
had  with  the  SPTC  was  a  slight  peeling  condition  noted  on  its  arrival  from 
the  depot.  AMS1  Vinters  indicated  that  paint  peeling  on  returning  depot 
aircraft  is  very  common,  and  said  that  once  the  peeling  on  F-14-1  was 
repaired  no  further  problems  were  noted.  He  stated  that  other  aircraft 
with  the  standard  coating  systems  which  peels  tend  to  continue  to  peel 
ei/en  after  repair. 

4.  The  inspection  of  F-14-1  took  place  29-30  October  1988.  The  SPTC  on 
F-14-1  was  in  excellent  condition  and  exhibited  no  signs  of  peeling, 
cracking,  blistering  or  corrosion.  The  SPTC  on  areas  of  high  foot  traffic 
(eg;  Upper  surfaces  on  the  fusolage,  wings,  horizontal  stabilizers  or 
nacelles)  was  dirty  but  not  worn  or  abraded.  A  thorough  inspection  for 
cracking  of  the  SPTC  along  fastener  rows  was  also  accomplished.  No 
cracking  was  noted.  This  is  a  significant  finding  since  the  most  common 
cause  of  corrosion  on  naval  aircraft  is  due  to  fatigue/stress  cracking  of 
the  coating  system  along  fastener  rows.  This  condition  allows  moisture  to 
intxude  below  the  coating  system  and  create  a  dissimilar  metals  corrosion 
cell  between  the  fasteners  and  the  aluminum  skin.  An  orange  stain  covered 
the  upper  surfaces  of  F-14-1.  AMS1  Vinters  stated  that  the  stuin  had 
appeared  since  the  cruse  began  and  he  did  not  know  the  source.  This  stain 
could  not  be  removed  by  any  of  the  approved  cleaning  methods.  The  team 
took  samples  of  the  stain  to  possibly  identify  the  source/cause  and 
removal  method. 
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5.  To  evaluate  the  SPTC  performance  against  the  standard  coating  systen 
VF-  32s  F-14,  Buno  159603  (F-14-2)  which  completed  depot  1  day  prior  to 
F-14-1  was  inspected.  The  standard  coating  system  was  in  good  condition. 
The  aircraft  appeared  dirtier.  There  was  a  significantly  higher  number  of 
paint  touch  up  areas  and  chipped  paint.  The  coating  system  on  this 
aircraft  was  not  good  as  the  SPTC  on  F-14-1. 

6.  Ue  then  interviewed  Petty  Officer  Paltanawick,  the  VF-32  line  division 
supervisor,  to  inquire  about  the  cieanability  of  the  SPTC.  Petty  Officer 
Paltanawick  stated  that  of  the  two  types  of  topcoats  the  SPTC  was  easier 
to  clean  and  that  it  was  more  resistant  to  deterioration  caused  by  the  use 
of  harsh  cleaning  compounds.  MIL-C-43&IS  was  the  cleaner  used  by  VF-32 
which  car  contain  up  to  60%  Aromatic  Solvents.  He  also  stated  that  the 
SPTC  maintained  its  color  better  than  the  standard  Polyurethane*  Topco-it. 
after  rulviple  lathings. 

7.  The  team  the-,  reviewed  VF-32s  MDR-lls  (The  3M  Corrosion  Control 
Summary)  for  August  end  September  on  F- 14- 1/2.  The  documented  corrosion 
discrepancies  for  both  aircraft  were  nominal  and  similar.  However, 
preventive  corrosion  maintenance  actions  which  induces  the  touch  up  of 
bare  metal  and  chipped  paint  were  quite  diffeient.  F-14-1  had  201  items 
processed  under  support  action  code  C4  for  August/September.  Of  those  only 
3  wer?  caused  b/  loss  of  paint.  F-14-2  had  388  items  processed  for  the 
same  period.  Of  taos a  71  were  for  loss  of  paint.  This  is  a  signif icant 
difference  for  aircraft  having  the  same  depot  cycle,  squadron,  and 
operational  environment.  Flight  hours  for  August/September  for  F-14-1  was 
82.7  and  for  F-14-2  was  24.2.  A  higher  rate  of  coating  damage  is  usually 
seen  for  aircraft  accruing  higher  flight  times  due  to  the  amour.'  of 
handling  and  maintenance  associated  with  flight  operations.  Hoi  r,  in 
this  case  the  opposite  was  true  which  makes  a  strong  statement  tor  the 
durability  of  the  SPTC. 

8.  A  final  discussion  was  held  with  both  Petty  Officer  Winters  and 
Paltanawick  to  review  any  additional  information  they  would  like  to  add. 
Petty  Officer  Winters  stated  that  he  had  experienced  no  problems  applying 
the  standard  touch  uo  primer  and  topcoat  over  the  SPTC  and  that  the 
adhesion  was  good.  He  also  stated  that  color  match  was  good  between  the 
SPTC  and  touch  up  topcoat  being  used.  Both  petty  officers  agreed  'hat  the 
SPTC  was  at  least  as  good,  if  not  better  than,  the  standard  Polyurethane 
to.- coat  and  much  better  than  the  Epoxy  Topcoat  ( MIL-C- 22750 )  borne  used 
'or  touch  up. 

» .  i’i  sed  on  this  inspection  the  SPTC  appears  to  be  as  good  as.  the 
existing  Polyurethane  topcoats  being  applied  to  Naval  Aircraft  today.  This 
inspection  provides  only  a  snapshot  of  one  data  point.  Additional 
inspections  of  this  F-14  and  the  H-3  aircraft  with  SPTC  applied  must  be 
conducted  to  establish  a  bettor  data  base.  However,  if  the  SPTC  continues 
to  perform  as  well  aa  it  has  to  da’  j.  I  will  recommend  that  this  material 
become  the  standard  coating  system  for  Naval  aircraft.  If  the  SPTC  ptoves 
to  be  an  effective  coating  system,  it  will  provide  a  substantial  cost 
reduction  in  manhours  and  materials  required  to  support  aircraft  coating 
sy.item  maintenance.  There  will  also  be  a  reduction  in  supply  inventory 
needed  aboard  ships  and  air  stations  allowing  additional  space  for  other 
required  items. 
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NAVAL  AIR  DEVELOPMENT  CENTER 
AEROSPACE  MATERIALS  DIVISION 
WARMINSTER,  PA  18974-5000 


TRIP  REPORT 


TO:  NAS  Oceana 
DATE:  23  Feb  1989 

PURPOSE:  Evaluation  of  NADC  Unicoat  an  F-l*  after  1  year  of  service. 

REPORT  BY:  •*..  Fn g,  C.  Hegedus,  .-in:!  r.  iHr«t,  NAIC,  Ve  W> 

BACKGROUND 

On  17  Fob  1988,  an  F-14  (Funo  150900  vn  p.M-'eJ  at  V\nrr  Norfolk 
with  the  FAIV-developed  "nlcoat  (prevloua’y  calle*  I  f-Pr  i  nt  »i«  Topcoat). 

One  week  prior  to  that  date  another  F-14  '  Hun.i  1  1  was  painted  at  ‘‘AUl'l’ 

Norfolk  with  the  stancar-i  Navy  aircraft  coat  leg  sy-i  n*  ( “11  -P-233 77/MI  1  -C- 
832^6).  There  aircraft  were  placed  ta  service  with  T'^hter  Squadron  VF-32 
on  12  April  1988  and  In  earlv  August  ! '8°  th.  y  vvn  deployed  on  the  US'S 
John  F.  Kennedy  for  a  tour  of  duty  In  the  Med *  terrane.m  Sea.  On  29-30 
October  '988,  an  evaluation  team  cor.  «■ ;  >-r  log  of  C.  I’egodus  (NADC),  D. 
Jamieson  (NAVAIR-41 121F) ,  and  M.  Pose  (VAESU  Det.  Oceana)  inspected  both 
aircraft  on  hoard  the  carrier  in  the  Mediterranean  ^en.  Visual  Inspection 
showed  Unlcoat  to  be  superior  to  the  standard  paint  system.  1M  data 
verified  their  findings  since  Puno  lh0°01  registered  201  total  maintenance 
actions  (bare  metal  rr  chipped  piint  accounted  for  3  actions)  versus  380 
maintenance  actions  (bare  metal  or  chipped  palnr  accounted  for  71  actions) 
fn-  Puno  15°693.  Aim,  Unlcoat  was  reported  hy  squadron  maintenance 
personnel  os  being  raM  >r  to  clean  and  less  susceptible  to  fading  and 
streaking.  This  team  concluded  that  Unlcoat  on  Buno  160901  performed 
comparably  to  (If  not  hotter  than)  the  standard  system  on  Puno  159603. 

0‘U  7PAR  INSPECTION 

On  23  Feh  1989,  Charles  Hogedur,  Donald  Hirst,  and  Anthony  Eng 
visited  NAS  fceana  with  other  Navy  and  lndu*try  coat Inga  experts  (see 
'■’closure  1)  In  o  dor  to  evaluate  and  dlscnsa  the  performance  of  UNICOAT  on 
i  F-14  (Puno  160‘'OI>  after  a  1  year  service  te-t  duration.  From  a  visual 
I  i  ;ec'lon,  Rutin  16990]  (with  UNiCrAP  appeared  tn  have  loss  paint 
c  nt  np '  a  ,*/e  rack  Inf  thin  the  P-14  with  to  standard  costing  system  (Puno 
1  *603'  part  ieuiarly  v  -und  I'lftcn-r  -n  f  ’--  i  f  ierbelly ,  UNICOAT  appeared 
i  .•'(■: .■i,-r  h-'t  «ll-ltly  .•Instli-1  than  the  standard  coating  aystem.  The 

-ita  fnr  the  porin'  nt'  t  ’  the  I  i--t  Inspection  In  October  was  presented 
by  .v .  f*o  rr  (:•■■'<<  ircln.it  re  2).  The  ”1  data  Indicates  relatively  equivalent 
i'.-  t  r  '  1'irt  betwetn  the  two  coating  :.v»trmn,  34  maintenance  actions  for  the 
u  i  .n'’  p.>fnt"d  with  dviorvr  v.tsii  ■  42  fnr  the  aircraft  with  the  standard 
it.r  -vit  i.  Canflrmltie  previous  r>pe-rs,  m-,  I  itenanee  personnel  stated 
•  Imc  d,:,C'’\T  oa«  ejsl>r  tn  clean,  more  resistant  to  burnishing  and  running 
wh.-»  treated  with  the  itandard  alrcraft  cleaner  used  on  hoard  ship  (Mil  —C— 
•t?6!6),  and  Mended  better  with  touch-up  paint  (Nil-C-22750)  compared  to 
the  standard  coating  system.  They  also  stated  that  using  UNICOAT  to  touch- 
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up  in  the  field  (organizational  and  intermediate  levels)  would  reduce  their 
painting  time  and  man-hours  by  50%. 

In  an  open  forum  discussion,  various  participants  expressed  their 
comments,  concerns,  and  suggestions  with  regards  to  UNICOAT.  These  items 
included  IR  reflectance,  str ippabll ity ,  microcracking/ weathering,  adhesion, 
environmental  aspects,  application  methods,  draft  specification,  and  future 
application  plans.  The  following  points  summarize  the  discussion. 

1)  The  total  IR  reflectance  of  UNICOAT  is  comparable  with  the 
standard  coating  system  (low  IR  primer  -  MIL-P-23377  Type  II  and  MIL-C- 
83286).  However,  bi-directional  IR  reflectance  analysis,  which  will  be  a 
more  extensive  analysis,  is  expected  to  be  completed  in  March. 

2)  UNICOAT  has  been  effectively  stripped  by  chemical  means, 
Mil-R-81294,  and  by  plastic  media  blasting.  On  laboratory  specimens, 
Unicoat  strips  easier  than  the  standard  coating  system  since  it  precludes 
the  use  of  an  epoxy  primer  which  is  difficult  to  chemically  remove,  and 
because  UNICOAT  is  thinner  than  the  standard  coating  system. 

3)  Microcracking  of  the  standard  topcoat  after  weathering  Is 
common  due  to  UV  degradation  and  the  high  stresses  placed  on  the  coating 
system  due  to  airframe  flexing  and  vibration.  Certain  studies  have 
suggested  that  polymeric  beads  (contained  in  UNICOAT)  have  not  been 
effective  In  eliminating  microcracking  to  date.  However,  the  preclusion  of 
the  relatively  brittle  epoxy  primer,  and  the  fact  that  UNICOAT  is  applied 
at  a  lower  total  film  thickness,  suggests  that  UNICCAT  should  be  a  more 
flexible  coating  than  the  standard  coating  system.  Laboratory  tests  and 
the  on-going  field  evaluations  further  indicate  this  may  be  the  case. 

4)  Dry  and  wet  tape  adhesion  of  UNICOAT  on 
scotchbrlte/deoxi dized  (no  chromate  conversion  pretreatment )  aluminum  was 
reported  to  be  excellent.  This  correlates  with  service  test  results  of 
UNICOAT  on  a  scotchbri te/deoxidlzed  H-3  painted  at  NADEP  Pensacola  in  April 
1988.  The  elimination  of  this  pretreatment  process,  reduces  maintenance 
man-hours  and  greatly  reduces  disposal  problems  by  eliminating  all 
chromates  from  the  finishing  system. 

5)  The  volatile  organic  compounds  (VOC)  content  of  UNICCAT  In 
camouflage  colors  is  currently  at  415  g/1,  with  a  Zahn  92  viscosity  of  34 
seconds.  This  material  can  be  spray  applied  with  conventional  air 
equipment  with  air  pressure  of  60  psi,  producing  a  uniform  film.  This  VOC 
currently  complies  with  regulations  implemented  in  California  for  aerospace 
topcoats  (420  g/1)  but  not  for  primers  (350  g/1).  However,  classification 
of  UNICOAT  is  still  ambiguous  since  definitions  of  topcoats  and  primers  are 
different  In  the  various  regulatory  districts.  A  new  and  separate 
classification  may  be  appropriate  to  accommodate  UN1C0AT  since  it  greatly 
reduces  the  total  volume  of  VOC  of  the  overall  painting  operation  when 
compared  to  the  standard  coattnp  system.  NADC  plans  to  approach  the  EPA 
and  the  appropriate  California  districts  to  obtain  an  official  ruling  and 
clarification  on  UNICOAT.  The  pigment  system  is  lead  and  chromate  free. 

The  resin  system  Is  chemically  similar  to  the  resin  system  in  the  standard 
topcoat  (Mll-C-83236 )  and  thus  can  he  handled  with  relative  ease  with  the 
proper  respirator  and  clothing. 

6)  Although  UNICOAT  has  been  applied  using  conventional  and 
air-assisted  airless  spray,  Craco  (a  paint  application  equipment 
manufacturer)  Is  currently  investigating  the  use  of  other  types  of 
application  equipment  to  determine  the  optimum  process  for  UNICOAT 
application.  They  will  provide  a  complete  report  on  their  Investigation, 
which  will  include  appropriate  recommendations. 

7)  A  draft  specification  for  UNICOAT  has  been  prepared  by  NADC 
and  will  be  distributed  for  review,  comments,  and  suggestions. 
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8)  The  F-14  class  desk  plans  to  paint  F-14A+  models  In  order  to 
generate  additional  field  data  on  this  material.  NADEP  Jax  expressed 
interest  in  painting  several  A-7's  and  F-18's.  NADEP  Norfolk  and  MCAS 
Cherry  Pt  also  wish  to  paint  several  aircraft  In  the  future.  MCAIR  would 
like  to  paint  some  i  -18's  or  AV-8's  after  an  extensive  laboratory 
evaluation. 

In  conclusion,  UNTCOAT  on  Buno  1 60901  performed  comparably  to  fif  not 
better  than)  the  standard  coating  system  on  Puno  1  "**6 '<3  after  1  year  of 
service.  In  1  ight  of  the  fact  that  dN'COAT  has  ’Ur«-r  us  advantage  ver 
the  standard  coating  system  M.e.  re  tc-’d  application  •  ioe  and  itr  joter, 
reduced  aircraft  process  i  time,  reduced  miteri-1  co*ts,  reduced  VOC 
emissions,  and  el imlnot i  -i  or  chromates'  and  that  If  Vs  performed  well  on 
for-  fleet  aircraft,  a  m.  re  xtensiv  field  tost:r»  pr  gram  Is  warraovd 
and  recommended . 
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AC  159509  AC  160901 


OCT  88 

A/C  Wash  Hours 

74.9 

43.5 

SAF  Hours 

163.3 

151.4 

MAF  Hours 

19.7 

10.7 

Tot3l s 

257  .9 

205.6 

NOV  88 

A/C  Wash  Hours 

89.3 

43.7 

SAF  Hours 

483.5 

491.7 

MAF  Hours 

204.4 

210.3 

Totals 

777.2 

745 .1 

DEC  88 

A/C  Wash  Hours 

66.3 

64.6 

SAF  Hours 

376.2 

298.9 

MAF  Hours 

133.7 

98.5 

Totals 

625.2 

462.0 

Three  Month  Total 

Wash  Hours 
SAF  Hours 
MAF  Hours 
Totals 


230.5 

1023.0 

437.8 

1661.3 


151.8 

942.0 

319.5 

1413.3 


#  «“ 
n ,  w 

3 5  5  6  C  2 

cas 

n c  u  r '  c  \  ror  t  r. 

A/  3 

1  c  Z  9 2  I 

Oct 

8c 

Oct 

88 

Wash 

hrs . 

Wash 

n  rs  . 

4 

74.9 

2 

43.5 

Nov 

88 

Nov 

88 

4 

89.3 

2 

43.7 

Dec 

88 

Dec 

88 

n 

66.3 

3 

64.6 

A/C  Washes 

Julian 

Date  Hrs. 

Julian 

Date  Hrs. 

CO 

CO 

hv> 

21.6 

8284 

19.6 

8278 

15.3 

8297 

18.9 

SZE: 

14.3 

8312 

21.6 

8397 

12.8 

8335 

18.8 

8306 

21.9 

8340 

18.6 

8312 

16.1 

8350 

15.6 

£215 

16.2 

835J 

21.9 

8327 

14.2 

9001 

22.6 

£240 

'  9.9 

9014 

16.7 

8355 

23.8 

836  5 

23.6 

9314 

18.6 

C  1 ' 7 

*  W  4.  * 

12.7 

De:  21  88 

Bare  metal  3  i  terns 
Chipped  paint  5  items 
Galvanic  corrosion  2  items 
Surface  corrosion  0  items 
Post  1  item 


Dec  IS  88 
Bare  metal  7  items 
Chi  sped  pain-t  0  i  terns 
Galvanic  corrosion  1  item 
Surface  corrosion  3  items 
Rust  0  items 


Jan  25  89 

Bare  metal  1  item 

Chipped  paint  6  i terns 

Galvanic  corrosion  4  items 

Surface  corrosion  0  items 

Rust  1  item 
Totals 

Bare  metal  13 
Chipped  paint  14 
Galvanic  cor.  8 
Surface  cor  3 
Rust  4 


Jan  27  89 
Care  metal  3  items 
Chipped  naint  3  items 
Galvanic  corrosion  2  items 
Surface  corrosion  1  item 
Rust  0  items 


Bare  metal  14 
Chipped  paint  10 
Galvanic  cor.  3 
Surface  cor  5 
Rus  t  2 
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DEPARTMENT  OF  THE  NAVY 

NAVAL  AVIATION  DEPOT 
MARINE  CORPS  AIR  STATION 
CHERRY  POINT.  NORTH  CAROLINA  2*933-3030 


7200 

35420-JW 
15  Mar  89 


PRODUCT  SUPPORT  DIRECTORATE  TRIP  REPORT  MO.  043-89 

From:  J.  A.  Whitfield,  Nonaetals  Branch  (35420) 

To:  Commanding  Officer 

Via:  (1)  Director,  Product  Support  Directorate  (05) 

Subj:  EVALUATION  OF  NAVAL  AIR  DEVELOPMENT  CENTER  SELF-PRIMING  TOPCOAT 
(UNICOAT)  ON  F-14  (NAVAVN DEPOT INST  7200.1) 

1.  On  23  February  1989,  the  undersigned  traveled  to  Naval  Air  Station  0ce«  a, 
Virginia  Beach,  Virginia,  to  evaluate  a  self-priming  polyurethane  topcoat 
(Unicoat)  developed  by  the  Naval  A'.r  Development  Center  (NAVAIRDEVCEN)  which 
eliminates  the  need  for  primer  when  coating  Naval  aircraft.  This  coating  was 
applied  to  an  F-1 4  aircraft  ( BUNO  160901  )  cn  17  Feoruary  1988  which  was 
later  deployed  to  the  Mediterranean  Sea  aboard  the  U.S. S.  John  F.  Kennedy. 
Another  F-i4  aircraft  (BUNO  159603),  deployed  there  also,  was  coated  with  the 
standard  epoxy  primer/ polyurethane  topcoat  system  Just  prior  to  the  F-1 4  with 
the  Unicoat.  Both  aircraft  were  available  for  inspection  at  Naval  Air  Station 
(HAS)  Oceana  (VF-32)  on  23  February  1989,  one  year  after  being  coated. 

2.  Evaluation :  Both  aircraft  were  painted  the  same  color,  flat  gray, 

FED-STD-494,  Color  No.  35237.  The  coating  on  both  aircraft  appeared  In  very 
good  condition;  no  large  scale  peeling,  flaking,  or  chipping.  Particular 
attention  was  given  to  areas  such  as  rivet  lines,  leading  edges,  seams,  and 
underside  surfaces  where  coating  failure  is  most  prevalent.  Color,  fading, 
staining,  and  streaking  was  also  compared  on  the  two  aircraft;  no  significant 
differences  were  observed.  Following  onsite  evaluation,  the  Inspection  team 
was  briefed  by  Mr.  C.  Hegedus  (NAVAIRDEVCEN  Code  6062),  who  was  instrumental  in 
the  development  of  the  Unicoat  material.  Hr.  Hegedus  spoke  of  the  advantages 
of  the  Unicoat  material  as  compared  to  the  standard  coating  system,  including 
(1)  reduced  application  time,  (2)  reduced  overall  material  cost,  (3)  reduced 
volatile  organic  content  (V0C),  and  (4)  elimination  of  chromates  from  the 
coating  material.  Mr.  M.  Rose  (NAS  Oceana,  NAESU  Get.)  presented  VF-32 
corrosion  history  files  of  the  two  aircraft  tf.lch  included  corrosion 
discrepancies  and  preventative  corrosion  maintenance  actions.  According  to  Mr. 
Rose,  based  on  the  data  presented,  the  Unicoat  perfbroed  as  good  if  not  better 
than  the  conventional  coating  system.  VF-32  personnel  present  at  the  briefing 
stated  that  the  aircraft  with  Unicoat  was  easier  to  clean  and  appeared  to  be 
nor«  resistant  to  streakirg  by  cleaning  compounds  than  the  standard  paint 
system.  They  also  stated  that  there  were  no  problems  with  adhesion  or  color 
match  of  HIL-C-22750  Epoxy  Topcoat  when  used  for  touch-jp.  Personnel  from 
NAVA VN DEPOT  Norfolk,  where  the  two  aircreft  were  painted,  were  on  hand  to 
provide  comments  on  the  application  of  the  Unicoat.  Amo-'g  the  comments  on 
application  was  that  the  Unicoat  appeared  "wetter"  thar.  ths  conventional 
criting  material  when  sprayed,  giving  the  appearance  of  potential  runs  and 
sags,  but  runs  and  sags  occurred  no  more  frequently.  The  Unieoat  material  has 
a  shorter  pot  life  (1.5  hours)  compared  with  the  standard  polyurethane  coating. 
Mr.  Hegtdus  added  that  because  of  the  short  pot  life,  the  two-component  Unicoat 
material  had  to  be  mixed  immediately  prior  to  application.  Dry  film  thickness 
of  the  Unicoat  was  typically  two  nils. 
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3*  Conclusions:  Based  on  the  evaluation  and  observations  made,  the  Unicoat 
material  appears  to  perform  as  well  as  and  possibly  better  than  tne  standard 
epoxy  primer/ polyurethane  topcoat  system.  The  only  negative  aspect  was  the 
short  pot  life,  and  it  remains  to  be  seen  if  there  would  be  any  problems 
because  of  this  at  this  Depot.  The  Unicoat  material  warrants  further 
evaluation,  therefore,  this  Depot  will  acquire  the  necessary  material  to 
perform  such  evaluations. 

QA 

J.  A.  WHITFIELD 
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MEMORANDUM 


343iF'B 
27  Mar  09 


Promt 

To: 

Via: 


Patricia  Betzig,  NADEP/JAX  Code  343 
Charlie  Hegedus,  NADC  CuUe  6062 
Polymeric  Materials  Branch,  Code  343 


/#/■ 


Subj:  TRIP  REPORT  -  CONCERNS  OF  UNICOAT  SELF  PRIMING  TOPCOAT  AND 
REVIEW  OF  F-14  AIRCRAFT. 


Enel:  (1)  List  of  attendees,  Unicoat  Eval/NAS  Oceana 


1.  On  2/23/09  a  meeting  was  held  at  NA3  Oceana  to  evaluate  and 
di&cuss  the  self-priming  topcoat  developed  at  NADC.  A  list  of 
attendees  is  attached.  The  meeting  was  run  by  Charlie  Hegerius, 
NADC  Code  6062. 


2.  Two  F-14's  were  on  site  for  review  and  comparison.  One  had 
been  painted  with  Umcoat  <B/N  160901),  the  other  in  the 
conventional  primer/topcoat  system  (D/N  109607L  The  coating?,  hod 
been  in  service  for  one  year  aboard  the  3«<n»  carrier.  Carrier  crew 
ware  available  during  the  meeting  to  answer  questions.  Corrosion 
control  had  been  documented.  In  summary  thu  two  aircraft 
matings  had  the  same  amount  u f  touch-ups  and  were  considered 
equal  in  performance  hy  the  crew. 

7.  Attendees  at  the  meeting  reviewed  the  two  aircraft  and  were  in 
agreement  *-hat  tha  Unicoat  system  looked  good  and  should  continue 
to  be  evaluated.  Future  evaluation  might  focus  on  the  following 
areas  of  concern: 

A)  Corrosion  is  not  a  major  problem  with  the  F-14,  field 
corrosion  protection  needs  to  be  evaluated  further. 

FO  Microcrart.lna  might  be  expected  to  appear  after  a  year. 
Another  review  of  this  aircraft  in  6  months  may  reveal  this 
problem. 

C)  L ark  of  confidence  in  adhesion  of  current  topcoat  to 
Umcoat  as  in  touch-up  repairs,  «nd  Unicoat  to  current  topcoat. 
Th‘»no  ar«  being  tvaluatud  by  NADEP/JAX  Code  343  currently. 

D>  Small  component  use  appears  to  be  a  good  avenue  to  gain 
more  experience  with  the  Unicoat  system. 

\« " 

PATRICIA  BETZIG 

Materials  Engineer 


CQNCFRN  rnR  OUR  HI ISTOMFRS  ELIMINATES  rriNCERN  FOR  COMPETITORS, 


subject /pur  pose 


□  CONTRACTUAL 


□  NEW  BUSINESS  □ 


Inspection  of  Non-Chromated  Paint  on  an  F-14  Aircraft 


page _ or 

DATE  OF  TELECOM  AR/ 

conf.  2/23/89 


CHARGE  NO. 


PLACE  OF  C0NFERENCF./L0CA7I0N/FACILITY 

Oceana  NADEP  -  Norfolk,  VA 
___________  —  " 

Jim  Faller 
John  Robertson 
Sheldon  Toepke 

DISCUSS  I  ON /COMMENTS  (INFO. OBTAINED.  CONCLUSIONS) 


OTHER  PERSONNEL/CONTACTS 

See  attached  list  for  individual  names 

15  Navy 
2  Grumman 


1.  The  Naval  Air  Development  Center  { KIADC )  has  developed  a  non-chroma ted, 
self  priming  topcoat.  In  addition  to  its  low  toxicity  feature,  three  years  of 
laboratory  testing  have  demonstrated  other  positive  features.  Because  the 
topcoat  is  corrosion  inhibited,  it  does  not  require  a  primer.  This  would 
improve  quality,  save  cycle  time  and  man  hours  both  in  production  and 
maintenance  in  service.  Required  paint  film  thickness  is  only  2  Mils  as 
compared  to  3  Mils  of  standard  epoxy  primer/polyurethane  topcoat  system. 

2.  Two  F-14  aircraft  were  stripped  and  repainted  in  FEB  1968.  One  aircraft 
(159605)  had  standard  paint  system  reapplied  and  the  other  (160501)  received 
the  self  priming  topcoat.  Both  aircraft  were  deployed  on  USS  John  F.  Kennedy 
for  a  six  month  cruise  In  the  Mediterranean  Sea.  Detailed  records  show  that 
the  non-chromated  paint  had  tester  corrosion  reports  and  requied  slightly  less 
maintenance  than  standard  paint  finish.  A  relatively  short  inspection  (less 
than  one  hour)  was  made  of  the  two  aircraft  because  they  were  in  flight 
status.  The  following  are  observations  from  this  inspection: 

o  unicoat  paint  much  smoother  than  standard  paint 

o  unicoat  paint  appeared  to  be  semigloss  rather  than  flat 

o  much  touch-up  and  rework  was  done  to  fasten  patterns  and  door/skin 
edges  on  both  aircraft. 

o  Bottoms  of  both  A/C  and  hanger  floor  was  very  wet  with  aircraft  fluids 

o  macro  cracks  In  paint  film  on  nose  radome  and  fiberglass  skin  on  top  of 
wing 

o  micro  cracks  could  be  seen  with  30x  glass  In  new  paint  on  both 
fiberglass  skin  and  on  an  adjacent  aluminum  skin. 

3.  After  the  Inspection  a  discussion  was  held  and  some  general  conclusions 
were  developed.  The  unicoat  system  can  be  applied  with  standard  paint 


PREPARED  BY 

S.  L.  Toepke 


3/8/89 


R.  0.  Ahrens,  5.  Bettadapur  (NAVAIR),  J.  F.  Faller,  M.  P.  Gleason,  C.  Hegeaus 
R.  Massey  (NAVPRO,  St.  Louis),  J.  J.  Reilly,  J.  M.  Robertson,  M.  $.  Ruesing, 
L.  R.  Sanders,  J.  J.  Slavick,  P.  M.  Stifel,  B.  E.  Upton 
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equipment  tut  due  to  short  pot  life  (EC  minutes),  plural  component  equipment 
may  be  needed  in  continuous  manufacturing  process.  The  unicoat  paint  v;as 
equal  to  or  slightly  better  than  standard  paint  system  on  this  aircraft. 
Because  of  good  performance,  the  flight  test  program  should  be  expanded  to 
more  aircraft.  It  was  also  definetely  stated  that  more  experience  is  needed 
before  wholesale  change  to  this  paint  is  considered.  Keed  low  VOC  version  of 
unicoat  in  order  to  be  seriously  considered  for  use  at  MADEP’s  for  production 
use.  Each  representative  was  asked  to  state  their  action  plans,  both  verbably 
and  in  a  copy  of  their  tr-'p  report  to  be  sent  to  C.  Hegedus  at  NADC.  U.ALEP 
Cherry  Point  considering  painting  an  AV-8,  KADEP  JAX  considering  number  of 
A-7's  and  overcoating  several  F/A-18's,  class  desk  considering  more  F-14's). 


4.  Somewhat  unrelated  .;ommcnts  made  in  general  discussion  were: 

o  M IL -C -4361  fa  detergent  requireo  tor  use  on  aircraft  carriers  will  burn 
paint  (bleach  out  color)  if  used  in  concentrated  form  or  left  on 
surface  too  long.  On  shore  they  use  M1L-C-C557Q. 

o  All  MACEP's  stated  that  great  regulatory  pressure  is  tc-ing  applied  to 
eliminate  use  of  chromium  compounds.  Several  Florida  bases  already  can 
not  use  chromate  conversion  coatings. 

o  HADEP  JAX  is  going  to  switch  from  air  assisted  airless  electrostatic 
guns  to  HVLP  (air  turbine)  equipment  because  they  can  get  higher 
transfer  efficiency  on  non-mc-tal  1  ic  surfaces  and  with  water-borne 
priners. 


Action  Required 


1.  MCAIR  will  finish  laboratory  test  and  if  positive  results  are  obtaineo, 
then  plan  flight  evaluation. 


2.  MCAIR  to  watch  weathering  characteri sties  of  unicoat  paint  due  to 
observation  of  micro  cracks  in  severs!  areas. 
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UNICOAT  EVAL/NAS  OCEANA 


NAME 

ORGANIZATION 

PHONE 

George  Leed 

6TS 

804-422-H90 

Janet  Priebe 

Grunrean 

516-575-1117 

6.  K.  Phillips 

HAD 

804-444-4209 

W.  Mehaffey 

NAOEP 

804-444-8811 

D.  P.  Carter 

NADEP 

804-444-4209 

H.  D.  Bright 

NAESU 

804-433-5161 

H.  K.  Rose 

NAESL 

804-433-5161 

Tony  Eng 

NADC 

215-441-3269 

Don  Hirst 

NAOC 

215-441-1473 

Michael  Linn 

PSO  Jax 

904-772-4519 

Patricia  Betzig 

PSD  Jax 

904-772-4519 

G.  T.  Browne 

COMNAVAIRLANT  Code  528 

804-444-7940 

S.  L.  Toepke 

HCA1R 

314-233-2610 

Jim  Faller 

MCA1R 

314-777-8336 

John  Robertson 

MCA1R 

314-777-7655 

Jim  Klotz 

Coatings  for  Industry 

215-723-0919 

LCDR  Sean  Hanrahan 

F-14  Class  Desk  NAVA1R  (511 feB) 

202-746-1172 

James  Whitf ield 

NADEP  Cherry  Point 

919-466-7161 

Oave  Jamieson 

NAVA1R  41121 

202-692-1518 

AMSC  Skip  Brashears 

COMFITWING  One 

804-433-5570 
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CCP.R03 1 Ofl  DOCUME  lTATl Oil 

AC  159609  AC  1G0901 


OCT  .88 


P''<'"'Twt  7‘"r< 

A/C  Wash  Hours 

Stiver  s*  SAF  Hours 

74.9 

43.5 

16.1.3 

151.4 

>  -jMAF  Hours 

Totals 

19.7 

10.7 

257  .9 

205.6 

-tTv-A| 

NOV  83 

A/C  Wash  Hours 

89.3 

43.7 

SAF  Hours 

483.5 

491.7 

MAF  Hours 

204.4 

210.3 

Totals 

7  77.2 

74577 

\ 

DCC.88 

A/C  Wash  Hours 

66.3 

64.6 

SAF  Hours 

376.2 

290.9 

MAF  Hours 

182.7 

99.5 

Totals 

625.2 

462.0 

Three  Month 

Total 

Wash  Hours 

230.5 

151.8 

SAF  Hours 

1023.0 

942.0 

MAF  Hours 

407  . S 

319.5 

Totals 

1661.3 

1413.3 

Hi  l  s  \  ccrrciior.  insrsctiors 


A/C  159606 
Nov  6,  88 

Bare  metal  9  items 
Chipped  paint  3  items 
Galvanic  corrosion  2  items 
Surface  corrosion  3  items 
Rust  3  items 


A/C  16C901 

Nov  11,  SS 

Bare  metal  A  items 

Chipped  paint  7  items 

jalvanic  corrosion  0  items 

Surface  corrosion  1  item 

Rust  2  items 


Dec  21  88 
Bare  metal  3  items 
Chipped  paint  5  items 
Galvanic  corrosion  2  items 
Surface  corrosion  u  items 
P.ust  1  item 


Dec  18  88 

Bare  metal  7  items 
Chipped  paint  0  items 
Galvanic  corrosion  1  item 
Surface  corrosion  3  items 
Rust  0  items 


Jan  25  89 

Bare  metal  1  item 

Chipped  paint  6  items 

Galvanic  corrosion  4  items 

Surface  corrosion  0  items 

Rust  1  item 
Totals 

Bare  metal  13 
Chipped  paint  14 
Galvanic  cor.  8 
Surface  cor  3 
Rust  4 


Jan  27  89 

Bare  metal  3  items 
Chipped  paint  3  items 
Galvanic  corrosion  2  items 
Surface  corrosion  1  item 
Rust  0  items 


Bare  metal  14 
Chipped  paint  10 
Galvanic  coK  3 
Surface  cor  5 
Rust  2 
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BRIEF  DISCUSSION  (Cont'd) 

UNICOAT  appears  to  have  very  good  potential  for  replacing  the  existing  paint 
system.  Among  the  advantages: 

o  Reduced  labor  in  all  final  finisn  operations, 
o  Reduced  VOC  (Volatile  Organic  Compounds) 

Content:  Maximum  420  grams/litre 
o  Improved  corrosion  protection,  maintainability 

Unfortunately  there  will  be  no  -eight  savings  by  eliminating  the  primer  coat. 

UNICOAT  though  thinner  than  tine  two  part  system  (approx.  2  mils  on  test  A/C  existing 
approx.  Z  mils)  is  more  danse  &o  does  rot  reduce  weight. 

UNICOAT  shows  promise  and  there  are  only  advantages  apparent.  Grumman  should 
monitor  its  progress  and  incorporate  upon  completion  of  continued  successful  field 
tests. 

AGREEMENTS 

None 


ACTION 

None 


N.  Hadigeorga 

R.  Bidonda 

A.  Della  Monica 
G.  Milton  (w/encl.) 
W.  Horney  (w/encl.) 
J.  Weir  (w/encl.) 

S.  DeMay  (w/encl.) 
R.  Jackson 
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NAVAL  AIR  DEVELOPMENT  CENTER 
Aerospace  Materials  Division 
Warminster,  FA  13974-5000 


ENGINEERING  REPORT 


FT OM:  Organic  Coatings  Team.  Code  6J62 
PREPARED  BY;  Anthony  T.  £ng  and  Dcna. d  J.  '-  .r=,z 

r'JF’PuSE:  Discuss  pros  9**  -•n-m-inte-  ec  with  v-.-tch  of  JIL'COA '  applied 
at  NttC’ER  Nnr- aii- 

DATE  OF  REPORT:  10  August  .989 


On  14  June  1939,  155  g*-I  of  tactical  paint  sc.eme  JNICOAT  (batch#  895242) 
w*c  sent  to  NADE-  Norfolk  hy  CcMtir-gs  ~c-  Incust ry  (currently  the  only 
manuf acturer  producing  oMCJAT'.  Trus  paint  was  supplier  for  use  on  F-14A-r 
U  B)  aircraft.  LB-21  (Runo  iLodl)  was  pa: ntea  or.  27  June  1989  and  KB-22 
<Buno  16*405)  was  painted  on  July  1989.  During  these  applications,  the  pot 
life  (duration  a*  ter  mix-, rg  paint  a* ter  wo: rh  application  becomes 
impossible  was  determined  to  3  •  9<i  mn  and  70  m.n,  -ecpecti vely  anc  no 
problems  were  encountered  during  these  applications.  NADER  personnel  knew 
that  the  pot  lift:  wou.d  be  relatively  short  and  ad.'usted  their  procedures 
accordingly.  7--e  finish  .4  ' j->: 1CGAT  on  these  F-14's  was  observed  to  be 
excellent  <:.e.  better  than  t~e  itai  dard  paint  system). 

On  26  July  1909,  >  B-25  (Bono  161603)  was  painted  witr-  UNIC0A7  (batch* 
895242/.  The  pot  life  was  50  mir,,tes  for  this  application  of  UNICCAT.  The 
♦mish  of  L'-TCCA*  on  tmis  P-14  also  was  e:cel;ent.  NADEP  Norfolk  personnel 
tD-  Cadmam  informed  NADC  (C.  hegesus)  of  tn*  snort  pot  Kfe.  Mr.  Cad  man 
stated  that  it  was  becoming  increasingly  difficult  to  paint  the  aircraft 
with  such  a  short  sot-life. 

Most  aircref  t  cna*  •  ngs  have  a  pot-life  of  greater  t-  an  4  hours  in  order  tc 
mir.m  re  log  vie'  sr  redu .  e  pr  oh  lews  during  paint  application. 

UNICOAT  has  an  .•  reron 1 1  /  s  or  e  pot  Utia  due  to  the  chemistry  of  the 
coating.  Tr.is  s;  or  t  poi  life  characteristic  is  enhanced  wnen  the  coating 
is  excessively  milled  during  product. on,  exposed  to  heat,  and  with  passage 
of  time.  Ties*  ef fee' s  are  oe.ie.v.J  tc  be  ir-eve- sible.  Tnis  aartlcular 
patch  of  UNICCAT  was  1  oaover •■»nt .  /  milim  more  tnai-  normal  1/  expseteo  to 
•  ir.ra.n  the  p-eper  jl «*.*».  ;n  .in";  - .or,,  a+tc-*  "h?  renting  was  delivered  to 
f-C LLP  .erfo  ■  .  «  1  -*r<j-.»  ocr : .  m  if  -  ,«  oaten  w-*s  ptcred  m  ■>  non-air 
rcr-Ht  icned  ruii:.  .ng  w* e  *.rmp®.- oturos  up  to  120  ’F  could  be  reached  during 
hr.t  summer  bay*..  In#  INITGAT  appi.rd  to  k  B -51 5  had  been  stored  in  the  non- 
ref  r  1  gur ,< tec  bin  i  Jug  f-.w  appro.-. •  .-lately  Z  wee>  >,  thus  drastics. iy  reducing 
the  pot  life.  “p  cate,  attempt*  *0  .nrrease  the  pat  life  have  oeen 
unsuccessful .  hiwvir,  1  ••aor^to* y  s*udiei  are  continuing. 


Gn  2  August  1989,  we  were  informed  by  NADEP  Norfolk  that  a  sample  of 
UNICOAT,  taken  from  f  B— 23  near  -he  tactical  paint  scheme  blend  line  (over  a 
sealant)  appeared  to  have  a  cello. ar  structure.  They  were  concerned  that 
the  coating  would  not  perform  adequately. 

However,  on  26  July  1989,  NADC  sprayed  out  a  sample  of  UNICOAT  (batch# 
893242;  in  order  to  dete'-mme  f>e  e*--ect  of  decreased  pot  life  on  tne 
physical  pamt  properties.  This  pamt  rad  been  part  of  the  original 
Shipment  sent  to  \ADEP  Nc-fol  .  After  allowing  these  paint  specimens  to 
completely  cure  (7  days,  75'1F),  a  series  of  critic?:  paint  tests  were 
performed  to  determine  if  the  coating  performance  on  tne  AB  aircraft  will 
be  adequate. 

Dry  and  wet  tape  adhesion,  uf.  mpact  f  1  ?  -  :oi  1  tv,  hydraulic  fiuio 
resistance  (1  cay,  23sM,F> ,  ar-d  accelerated  water  res’  stance  >5  days.  160“F> 
test  results  e.  ceeced  spec.  •‘ic.Tticn  requirements.  Also,  UNICCAT  (tatch# 
893242)  was  sprayed  cut  in  . ao  at  vuriou:  Cwel  times.  U,  :5,  and  30 
mm  after  mi-.irg,  m  prcer  to  duplicate  tte  application  scenario  at  NADEP 
Norfolk.  The  cimed  •’.ins,  fo-  a. !  'vs-;  <jwe  \  were  examined  ootn 

visually  anr.  using  an  optical  r.  crov-ore  30).  Ail  appeared  normal  and  no 
cellular  cr  porous  structure  was  ohicrvec.  Ba<=ed  on  tne  above  cest 
results,  we  are  confident  that  tom  Patch  of  UN122AT  will  oerfcrm  well  on 
KB-21 , 22,  !<  23. 

kP-23  departed  frcn  NAS  Njrfo'.-  to  NAS  Hirama-  on  7  Aug  1989  as  scheduled. 


MATERIALS  ENGINEERING  DIVISION 
NAVAIR  ENGINEERING  SUPPORT  OFFICE 
NAVAL  AVIATION  DEPOT 
NORFOLK,  VIRGINIA  23511-5899 

MELR  NR.  H-1631  DATE:  18  August  1989 

SUBJECT:  Unicoat,  application  of 

REFERENCE:  (a)  Teiepr.on:-  conversation  between  Code  93502  (E. 
Bracy)  and  Code  28300  (W.  Mehaifey)  on  26  July  1989. 

ENCLOSURE:  (1)  Photographic  support  of  paint  analysis 

The  present  paint  system  used  on  Navy  aircraft  is  Epoxy 
primer  and  Polyurethane.  In  1986  NADC  developed  a  primerless 
topcoat  substitute  called  Unicoat.  After  satisfactory  lab  test 
(N/.DC  report  *87016-60)  an  aircraft  was  chosen  for  in-service 
testing.  In  1988  NADEP  painted  an  F-14  as  part  of  this 
evaluation.  To  date,  testing  of  Unicoat  is  on  schedule. 

In  Feb  1989  a  decision  v?as  made  to  extend  the  evaluation  of 
Unicoat  to  twelve  additional  aircraft  A  supply  of  the  Unleoat 
material  was  acquired.  However,  a  formula  modification  had  been 
mada  on  the  Unicoat  for  which  no  notification,  documentation  or 
test  data,were  provided  prior  to  the  application  of  coating  on 
the  first  of  the  twelve  aircraft. 

Production  reported  difficulty,  ref  (a),  in  the  application  of 
the  modified  Unleoat  in  July.  Laboratory  evaluation  of  Unleoat 
Batch  *893242B  revealed  the  following: 

1)  Unicoat  batch  *8932428  was  found  to  have  a  useable 
pot  life  of  about  30  minutes. 

2)  After  60  minutes  the  coating  was  fully  cured  to  a 
rubber  like  texture. 

3)  Further  examination  of  the  cured  material  revealed  an 
open  cell  structure  of  the  material. 

4)  A  sample  from  the  painted  aircraft  KB  23  also  revealed 
an  open  cell  structure  of  the  coating. 

5)  A  similar  sampling  of  the  original  formulation  did  not 
reveal  an  open  cell  structure. 

Conclusion : 

Sines  coatings  that  display  an  open  cell  structure  will  not 
provide  *«• tlsf actory  protection  for  a  substrate  and  since  a  30 
minute  pot  life  is  not  a  satisfactory  working  time  for  the 
application  process,  the  material  Batch  *893242B  is  considered 
unsatisfactory.  However  if  the  original  formulation  of  Unicoat 


can  be  supplied,  normal  painting  of  th  .•  remaining  aircraft  can 
proceed  sat  is f actor i ly . 


Recoiamendation : 

Acquire  a  new  supply  of  the  original  Unicoat  formulation  and 
continue  the  painting  and  evaluation  project. 


042 


Photographs 

Photographs  1A-6A  are  close  ups  of  the  original  formulation  taken 
from  test  panels.  Each  photo  displays  a  different  sampling. 

Photographs  1-7  are  close  ups  of  Batch  *893242B  looking  from 
underneath  the  surface  of  the  coating  on  KB-23. 

Photographs  8-10  are  close  ups  of  a  sample  also  taken  from  KB 
23. 
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3ELF-PRIMIN0  TOPCOAT 
EVALUATION  REPORT 


Custodian 
Acft  Fit  Hr*; 


Aircraft,  BUM 


Oat* 


Type  Servic*  (  )  Ship  Baa*d  (  )  Shore  Based  ( ><  ) 

yt'/CCJfi  fr  tO/Ci.  ,  ^3V  '75*  SS  /" u  Tty  >V  . 


Performance  Data 

EX 

GOOD 

FAIR 

POOR 

Adhesion 

(  ) 

(  ) 

(  ) 

frO 

Ease  of  Repair 

{  ) 

(  ) 

04 

(  ) 

A^e  there  additional 

areas  you  wish 

included 

or  deleted 

• 

from  this 

n tudy  ? ! 


x  Pro*  /sO  'Z’SS'y  1  \  U 

Additional  Comments:  /,  \2>//Cs  so  aJ  '  °  ^  4/e*/<Cf 

-7'e  /r~c’*C'<7sJ  f-Xlf'&J  ^/V<Al  /'Sy^rr  SsJ  "  ,  il 

,T».<  *"iC  I 

Prepared  by  :  /fSS  7.  TJT  /TCf 4  7  £7  ^  f~  Send  to: 

VAVAIRDEVCEN 

Warminister ,  PA  18974-5000 
Aero  Materials  Division  M 

ATTN:  .  Cod*  5002  |j 

Naval  Aviation  Depot  w 

Naval  Air  Station,  .Bldg  V-88  |g 

Norfolk,  VA  23511  i 

ATTN:  Code  35300  3 


SELF-PRIMING  TOPCOAT 
EVALUATION  REPORT 


■# 

Aircraft  BUM  jk  /ALL  —  Dat® 


Custodian  0^  Aircraft  BUM  /b  / (z> £ <  Data 

Acf t  Fit  Hrs:  ^  *V 4 

Type  Service  (  )  Ship  Baaad  (  )  Shore  Based  ) 


General  Appearance 

If  Unsatisfactory ,  Why? 


Satisfactory 

(XI 


Unsatisfactory 
(  ) 


Area  on  Aircraft  needing  repair:  *■**'"' c 


Type  of  repair  required  (Light,  Touch-up,  Corrosion  removal,  etc) 

A  ,  f 


Ease  of  Repair: 

If  Unsatlsf actory ,  Why? 


Satisfactory 

(O 


Unsatisfactory 
(  ) 


Adhesion  of  Sel f “priming  Topcoat: 

Satisfactory 
( X) 

If  Unsatisfactory,  Why? 


Unsatisfactory 
(  ) 


Overall  Ef f ootlveness : 


Excellent 

<K> 

Fair 
(  1 


Good 
(  ) 

Poor 
(  ) 


Additional  Comments 


:  fife 
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Warmlnioter,  PA  18071-5000 
A«ro  Mator laid  Division 
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Norfolk ,  VA  23511 
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SELF-PBIMINQ  TOPCOAT 
EVALUATION  REPORT 

Custodian  j/j 'Z^LxLLL  ..  Aircraft  BUN  / L  l  /■  r  /  D*t, 
Aeft  Fit  Hra :  / £  4 

Typ«  Sarvics  (  )  Shlp  Basad  (  J  Shor#  Baa#{{  J 

Qaneral  Appaaranca  Satisfactory  Unsatisfactory 

H  Unsatisfactory ,  Why?  *  * 

Arsa  on  Aircraft  naading  rapair:  ^  ^  tr 


Typa  of  rapair  raqulrad  (Light,  Touch-up.  Corrosion  ramoval .  ate) 

'  c  <  •  ,.  s  <  •  ,>  i,  ,.V,  ;  \ 

E**a  of  Rapair: 


If  Unsatisf actory ,  Why7 


Satisfactory 

f/O 


Adhasion  of  Sal  f -pricing  Topcoat: 
If  Unsatisfactory .  Whyl 


Satisfactory 

<>< 


Ovarall  Ef f act  1 vinass : 


Additional  Cosuaants: 


Exoallant 

K  ) 

Fair 

(  ) 


•U. 


Unsatisfactory 
(  ) 


Unsatisfactory 
(  ) 


Good 
(  ) 

Poor 

<  ) 


.  'o-  0 


Praparad  by: 


Sand  to: 

WAVAIRDEVCEN 

VUrminlstar,  PA  18071-3000 
Awpo  tutor  laid  Division 
ATTN:  Code  0062 

Naval  Aviation  Dapot 
Naval  Air  Station,  Bldg  V-flO 
Norfolk,  VA  2JC1 l 
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SELF-PRI WIHQ  TOPCOAT 
EVALUATE OM  REPORT 


Custodian  t/P  Q  >  I  Aircraft  BUM  t  L  /  b  Data 

Acft  Fit  Hrs:  53.  & 

"y?«  Service  (  )  Ship  Based  (  )  Shore  Based  (>^  ) 

Qenerai  Appearance 

If  Unsatisfactory,  Why? 


Satisfactory 

oo 


Unsatisfactory 
(  ) 


Area  on  Aircraft  needing  repair: 


Type  of  repair  required  (Light,  Touch-up,  Corrosion  removal,  ate) 


Ease  of  Repair:  Satisfactory 

If  Unsatisfactory,  Why? 


Unsatisfactory 

(  )  N  .’  A 


Adhe.iion  of  Self-priming  Topcoat: 

Satisfactory 


If  Unsatisfactory,  Why? 


<x> 


Unsatisfactory 
(  ) 


Overall  Effectiveness: 


Excellent 

(<> 

Fair 

(  ) 


Good 
(  ) 

Poor 
(  ) 


Additional  Comments:  h,c. 

*  ■  i «  <.  r»  i 


**  r>  .^v 


S  »>r 
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7  !/'- 

by :  /  >->'■ 


o*-  /> 
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•"*=  30  Hov «»ber  1989 

James  W.  Brown,  Corrosion  Specialist,  NAESU  Det  Hi.smsr 
19  Jim  Thompson,  Code  5304-B 


DCSAHTMCNV  OS  INI  MAW 

Memorandum 


***  F- 1 4  UNICOAT  (SELF-P8IMINC  TOPCOAT) 

1.  Her*  at  NAS  Miramar  v*  have  two  aircraft  attached  to  VF-211,  Bureau 
numbers  161601  and  161608.  Aa  of  this  writing  and  speaking  to  AMS- 1 
Arenner,  ahop  supervisor  of  work  center  I2C.  His  thoughts  are  that  these 
two  aircraft  wer*  smoother  and  easy  to  clean  than  the  conventionally 
painted  aircraft.  So  iar  there  hasn't  been  any  chipping  of  the  paint 
other  than  normal  wear  and  tear.  Vary  little  corrosion  control  haa  been 
performed  om  these  two  aircraft. 

2.  From  my  viewpoint  both  aircraft  paint  systems  were  in  excellent 
condition  and  well  intact.  Would  like  to  see  nor*  aircraft  with  this 
paint  system  in  the  future.  This  is  an  excellent  way  to  save  man  hours, 
no  more  mixing  primer  and  painting,  having  to  wait  for  primer  to  dry, 
before  top  coat  can  be  applied. 


NAVAL  AIR  DEVELOPMENT  CENTER 


29  JAN  90 


TRIP  REPORT 
Prepared  By 

Stephan  J.  Spadafcra  (Coda  6062) 
(A/V)  or  (215)  -in  1*2704 


JUBJ :  (A)  AEROSPACE  CHROME  ELIMINATION  (ACE)  TEAM  MEETING  AT  ROHR  IHD. ,  RIVERSIDE, 
CA,  23-24  JAN  90. 


(B)  NADC  LOW  IR  PROGRAM  MEETING  AT  NORTHROP  CCRP.,  PICO  RIVERA.  CA,  25  JAN  90. 

(C)  NON-CHROicE  PRETREATMENT  EVALUATION  MELTING  AT  GENERAL  DYNAWICS-COMVA'R 
DIVISION,  SAN  DILGO,  Ch,  2o  JAN  90. 

(C)  UNI COAT  EVALUATION  ON  TWO  F-!4*S  AT  NAS  MIRAMAR,  SAN  DIEGO,  CA.  is  JAN  90. 


REF:  (1'  II ADC  REPORT  «S7016-60,  ’DEVELOPMENT  OF  A  Phi MAh/ TOPCOAT  AND  FLEXIBLE 
PRIMER  FOR  ALUMINUM, '  CHARLES  HlGEDUS.  20  MAS  97. 

(2)  MADE?,  NORFOLK,  MELR  NR.  H-163!  ’UNICOAV,  APPLICATION  OF.  WALT  MEHAFFEY 
(CODE  36300  .  18  AUG  69. 

(3)  NADC  ENGINEERING  REPORT  ON  APPLICATION  OF  UNICOAT  AT  NAD EP,  NORFOLK, 
ANTHONY  ENG  AND  DONALD  H1I.ST  (CODE  09o2)  ,  10  AUG  89. 

(4)  MEMORANDUM  FROM  JIM  BROWN,  CORf.v/SION  SPECIALIST,  NAE3U  DET,  MIRAMAR  TO  JIM 
THOMPSON,  NAVA! B  CODE  5304-D,  ‘UNICOAT  EVALUATION  uN  F-14  A/C,-  30  NOV  09. 

(5)  AMERICAN  SOCIETT  FOR  TESTING  AND  MATERIALS  TEST  METHOD  •D-3359-78, 

STANDARD  METHOD  FOR  MtAS’J.VNG  ADHESION  BY  TAPE  TEST,  METHOD  A. 


E.;TL:  (1)  AEROSPACE  CHROMa  ELIMINATION  PROGRAM  AGENDA 
(7)  HK, .LIGHTS  OF  PROORAM  PROGRFSS  BRIEFS 

(3)  SURFACE  TOPOGRAPHY  CHART  Or  CLEAN  CONVERSION  COSTING 

(4)  SURFACE  TOPOGRAPHY  CHART  OF  CONTAMINATED  SURFACE  COATING 


(5)  PICTURE  OF  OENERAL  DYNAMIC'S  HVLP  SPRAY  CUN 


C  5  6 


(R)  UNICOAT  EVALUATION  ON  F- 14  AIRCRAFT  AT  NAS  MIRAMAR 

1.  On  January  26,  1090,  I  visited  Jim  Brown  (Corrosion  Control  Specialist)  NAESU 
Det  Miramar  and  Chief  Thornton  (Wing  Active  Duty  Corrosion  Chief)  at  NAS  Miramar, 

San  Diego,  CA  to  evaluate  the  coating  systems  on  two  F-14  aircraft  stationed  with 
the  VF-211  Squadron,  These  F-14s,  BU  *’s  161601  and  161608,  were  painted  with 
Unicoat  (Ref.  (1))  at  NADEP  Norfolk  in  June  and  July  1989,  respectively .  Reference 
(2)  describes  a  potential  problem  with  the  batch  of  Unlcoat  used  on  aircraft  BU* 
161606.  Walt  Mehaffey  (NADEP  Norfolk)  noted  that  the  coating  had  a  short  pot  life, 
about  1/2  hour,  and  also  cited  a  cellular  structure  in  the  cured  finishing  system  on 
the  A/C.  Therefore,  he  questioned  the  performance  of  the  finishing  system  on  this 
aircraft. 

2.  References  (3)  and  (4)  were  issued  in  response  to  the  situation  identified  in 

Ref  (2) ,  showing  no  decrease  in  performance  of  the  subject  coating  system.  In 
addition,  the  evaluation  reports  from  thu  VK-211  squadron  state  that  little  to  no 
corrosion  problems  have  been  noted  on  either  F-14.  However,  NAVA! R  AIll-5304 
requested  that  an  adhesion  test  be  performed  on  the  suspect  coating  system. 
Therefore,  the  squadron  prepared  one  small  area  on  each  A/C  on  Thursday,  25  Jan  90, 
by  applying  a  wet  sponge  (approximately  3*  x  3*)  to  the  top  center  surface  of  the 

port  wing  about  six.  feet  in  from  the  end.  Then,  on  Friday,  26  Jan  90,  I  performed  a 

wet  tape  test  on  both  aircraft  in  accordance  with  Ref.  (5).  No  coating  removal 
occurrud  during  the  test  on  the  16160!  A/C.  On  thu  161608  A/C,  there  was  coating 

removal  up  to  1/4  inch  away  from  the  scribe  linns.  However,  there  was  no  blistering 

or  softaning  of  the  coating  in  the  surrounding  area. 

3.  Although  there  w«s  some  coating  removal  in  this  one  spot  tost,  the  maintenance 
reports  indicate  that  overall,  the  material  is  still  performing  well.  Furthermore, 
when  scanning  both  the  F-14a,  there  w«re  no  obvious  areas  of  corrosion  maintenance 
or  touch-up  on  either  aircraft.  Finally,  during  visual  examination,  I  noted  that 
the  substrate  where  the  coating  was  removed  did  not  display  the  usual  irlJuscunce 
from  thu  standard  chromate  conversion  coating  pretreatment.  The  absence  of  a 
conversion  coating  could  lead  to  a  loss  of  adhesion  of  the  finishing  system. 

4.  I  have  requested  the  latest  maintenance  data  on  this  aircraft  from  Jim  Brown.  I 
would  recommur.d  that  this  maintenance  data  be  examined  in  comparison  to  other 
aircraft  with  the  standard  paint  system  to  dutermine  if  there  is  an  excessive  number 
of  corrosion  maintenance  actions  for  this  aircraft.  Also,  I  would  recommend  that 
additional  wet  tape  tests  be  performed  on  other  surface  areas  of  the  F-14,  before 
any  decision  is  made  regarding  the  fate  of  the  coating  system  on  this  aircraft. 


Stephen  J.  Spade  tore 
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Custodian  //  F  ^  !'  Aircraft  BUN  Jt/LOf  'A~‘  / 


Data 


y.  >o 


-  \?o 


Acft  Fit  Hra:  _ 

Type  Service  (  )  Ship 

General  Appearance 

If  Uneatlaf actory ,  Why? 


Baaed  (  ) 

Satiaf actory 

W  ) 


Shore  Based  (  X ) 

Unsatisf actory 
(  ) 


Area  on  Aircraft  needing  repair: 


Type  of  repair  required  (Light.  Touch-up,  Corroaion  removal,  etc) 

.^r.yvT"-  /c<  •*-  c-^r'/  v*-»  ‘ 

Eaae  of  Repair:  Satisfactory  Unsatisf actory 

(X)  (  ) 

If  Unsatisfactory ,  Why? 


Adhesion  of  Self-prlmlng  Topcoat: 

Satisfactory 

(X) 


If  Unsatisf actory ,  Why? 


Overall  Effectiveness:  Excellent 

(X) 

Fair 
(  ) 


Unsatisf actory 
(  ) 


Good 
(  ) 

Poor 
(  ) 


Additional  Comments: 

T|[ic  sT'!- 1'  TR1VIMC  EI.ASTO’TKIC  T0"O  A.  f  ST1A.  TIE-  . 

wort-  dieter ’ ?.  crf..‘ m .  i  i  ook  Korv/Arn  to  ?e  ale  >o 


TO  RE  THE  COTROSIOr  COMTrOL 
.\pr>  UNICOAT  TO  OOP  PAI!’T  SVSTF.: 
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Acft  Fit  Hrs: 


SELF-PRIMING  TOPCOAT 
EVALUATION  REPORT 

_  Aircraft  BUN  /In  / 


Type  Service  (  )  Ship  Baaed  l  ) 


General  Appearance 

If  Unaatiafactory ,  Why? 


Satiafactory 

(N 


Shore  Based  (  ) 

Unsatisfactory 
(  ) 


Area  on  Aircraft  needing,  repair: 


Type  of  repair  required  (Light,  Touch-up,  Corrosion  removal,  etc) 


Eaae  of  Repair: 

If  Unsatisfactory,  Why? 


Satisfactory 

<  'K 


Unsatisfactory 
(  ) 


Adhesion  of  Self-priming  Topcoat: 

Satisfactory 


If  Unsatisfactory,  Why? 


itlafa 


Unsatisfactory 
(  ) 


Overall  Ef feotlveness: 


Excellent 

-V' 

Fair 
(  ) 


Qood 
(  ) 

Poor 
(  ) 


Additional  Comments: 


Prepared  by:  J1. 
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SELF-PRIMING  TOPCOAT 
EVALUATION  REPORT 

_  Aircraft  BUN  / h! 


Data  /-r 


Typa  Sarvica  (  )  Ship  Baaad  (  )  Shop*  Basad  (  V  ) 


Gansral  Appaaranca 

If  Unsatisfactory ,  Why? 


Satisfactory 

t\/> 


Unsatisfactory 
(  ) 


Area  on  Aipcpaft  naading  papaip 


:  (  UffirSt/rfoce  faW  WebJ' 


Typa  of  papaip  raqulrad  (Light,  Touch-up,  Corrosion  ramoval ,  ate) 


1  (Light,  Touch-up,  Corroslc 


Eaaa  of  Rapair: 


Zf  Unsatisfactory ,  Why? 


Satisfactory 


Unsatisfactory 
(  ) 


Adhasion  of  Salf-pplnlng  Topaoat: 

Satisfactory 
(  ) 

If  Unsatisfactory,  Why? 


Ovarall  Ef f aotivanasa : 


Excal lant 
(  ) 

Fair 

(  ) 


^''''Unsatisfactory)  . 

T3*  So«-  cajoc^Z- 


Poor 
(  ) 


Additional  Comaants: 


Praparad  by:  A 

A*.  r?  7-  tJGJ 


Sand  to: 

NAVAIRDEVCEN 

Warninistar,  PA  18074-5000 
Awra  tutorials  Division 
ATTN:  Codo  0062 

Naval  Aviation  Dapot 

Naval  Air  Station,  Bldg  V-flQ 

Norfolk,  VA  21)5 1 1 


C  6  0 


i 


Custodian  it  fell. , 

Acft  Fit  Mrs:  _ 

Type  Service  {  ) 

General  Appearance 
II  Unsatisfactory , 


SELF-PRIMING 

EVALUATION 

Aircraft 


TOPCOAT 

REPORT 

BUN  '  /Ol- 


Date 


Ship  Baaed  (  )  Shore  Based  ) 


Why? 


Satisfactory 

UO 


Unsatisfactory 
(  ) 


Area  on  Aircraft  needing  repair:  po:  j  -  up/**'  'ntfSr  t 

/  -  XC  <i  c 

Type  of  repair  required  (Light,  Touch-up,  Corrosion  removal,  etc) 

Toc.tW  O^.xfu.-A 

*  • 

Ease  of  Repair:  Satisfactory  Unsatisfactory 

(A)  l  > 

If  Unsatlsf actory ,  Why? 


Adhesion  of  Self-priming  Topcoat: 

Satisfactory 
(  ) 


If  Unsatisfactory,  Why? 


Unsatisfactory 

(.X.)  V.-i/<trC  •*-  ^•sT-l'A'jl) 


Overall  Ef feotlvenesa:  Excellent 


Good 
(  ) 


Fair 
(  ) 


Poor 
(  ) 


Additional  Consents: 

Ttilf  SELF  PRIM  INC  E  LAS  TO' TIC  TOPCOAT  E"*STE:‘  FFE'S  TO  RE  TIT  CORROSION  CONTROL 


V'OP.K  CENTER'S 

Prepared  by 


I  LOOK  ror.WAPB  TO  EE  AFLE  TO  ADD  UNICOAT  TO  OUR  PAINT  SYSTEM. 


Sr 


Send  to: 


MAVAIRDEVCEN 


W*rminister,  PA  10974-5000 
Awro  tutorials  Division 
ATTN:  Code  0002 


Naval  Aviation  Depot 
Naval  Air  Station,  Bldg  V-flO 
Norfolk,  VA  iaci) 


C  6  1 


TRIP  REPORT 


Date  of  Report:  12  Feb  90 

Reported  by:  Charles  R.  Hegedus  (NADC,  Coae  6062,  215-441-1452,  A7  441-1452) 
Donald  J.  Hirst  (NADC,  Code  6062,  215-441-1473,  AV  441-1473) 

Facilities  Visited: 


NADEP  North  Island 

Mark  kogel 

26 

Feo 

90 

NAS  Miramar 

VF-211,  F-14  squadron 

27 

Feb 

90 

Rock we 1 1 

John  Friday 

28 

Feb 

90 

Mike  Garaby 

NADEP  Alameda 

Norm  Amdur 

1 

Mar 

90 

Connie  Huffman 

Purpose:  Discuss  UNICGAT' s  properties  and  application  to  additional  -fleet 
aircraft.  Inspect  two  F-14's  with  UNICGAT  at  NAS  Miramar.  Perform  'JNICOAT 
spray  application  demonstrations  at  NADEP  Alameda  and  Rockwell. 

Discussion:  On  2fc  Fee,  we  met  with  Mar)  Kogel  of  the  Materials  Engineering 
Division  at  NADEP  North  Island.  We  ga/e  him  a  orief  background  and  status 
report  on  UNICOAT  and  its  performance  on  fleet  aircraft.  One  of  our  primary 
objectives  at  this  time  is  to  paint  an  F-18  witr.  UNICGAT  at  Nortn  Island. 

This  objective  is  being  fully  supported  by  McDonnell  Douglas  since  they  are 
also  interested  in  using  the  material.  Mark,  said  that  he  is  also  interested 
in  this  objective  and  that  he  would  pursue  approval  of  such  an  application.  I 
have  provided  him  with  a  contact  at  NAVAIR  that  may  be  able  to  expedite  this 
issue  (Maj,  Randy  Brickel*.  He  informed  us  that  they  are  currently  using 
plural  component  application  systems,  but  that  they  plan  to  go  to  high  volume, 
low  pressure  (HVLP)  equipment  in  1991.  This  is  being  driven  by  the  expectation 
of  futu’-e  regulations  which  will  limit  the  transfer  efficiency  of  paint  spray 
equipment.  He  also  informed  us  that  he  exoects  the  use  of  chromates  to  be 
restricted  in  tne  near  future. 

Two  c-14’s  painted  with  UNICOAT  are  deployed  in  VF-211  at  NAS  Miramar. 
(SUNOS  161601  and  161608).  They  were  painted  at  NADEP  Norfolk  in  June  and 
July  of  i 989,  respectively.  At  that  time,  there  was  a  suspicion  by  NADEP 
personnel  that  tne  UNICQAT  on  tne  second  aircraft,  161608,  may  be  deficient 
due  to  a  short  pot  life  of  the  coating  at  that  time.  On  27  Feb,  we  visited 
NAS  Miramar  to  inspect  these  two  aircraft.  We  performed  4  ary  tape  adhesion 
tests  over  various  sections  on  each  aircraft,  all  indicating  adequate 
adhesion.  Although  this  test  is  usually  performed  after  24  hour  exposure  to 
water,  this  was  impossible  to  perform  since  the  aircraft  are  on  constant 
flight  status.  In  addition  to  the  tape  tests,  the  aircraft  were  thoroughly 
inspected  both  visually  and  with  a  Z&t  magnifying  scope.  Both  aircraft  were 
in  excellent  condition.  One  major  observation  was  tnat  there  was  minimal 
(less  than  usual)  cracking  of  the  paint  around  fasteners.  CRackinq  usually 
leads  to  chipping  and  exposure  of  base  metal.  If  there  was  an  adhesion 
problem,  it  would  certainly  show  around  fastener  patterns.  We  also 
interviewed  several  maintenance  personnel,  all  of  which  stated  that  the 
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coating  system  was  doing  well,  being  more  cleanable  and  requiring  less 
maintenance  than  most  aircraft.  Therefore,  based  on  this  data,  we  -feel  that 
the  UNICQAT  on  both  aircra-ft  is  performing  as  well  as  expected  and  will 
continue  to  do  so. 

Rockwell  is  planning  to  paint  the  second  X— 31  with  gloss  white  UNICOAT  at 
its  Palmdale,  CA  division.  The  aircraft  is  currently  in  production  and 
painting  is  planned  for  April  1990.  We  visited  the  painting  facilities  to 
brief  their  personnel  on  UNICOAT’s  application  and  performance  properties,  and 
to  witness  a  spray  application  of  UNICOAT  onto  a  test  specimen.  This  facility 
uses  conventional  pressure  pot  application  equipment  and  typical  military 
aircraft  epoxy  primers  (MIL-P-23377)  and  polyurethane  topcoats  (MIL-C-B3286) . 
UNICOAT  would  provide  them  with  the  opportunity  to  reduce  volatile  organic 
compound  and  chromate  emissions.  One  of  the  production  painters  prepared  and 
sprayed  a  2  foot  by  3  foot  vertical  test  specimen  with  a  gloss  white  UNICOAT. 
Two  coats  covered  the  specimen  well.  The  painter  purposely  attempted  to  apply 
an  excessive  amount  of  material  to  one  section  of  the  specimen  to  determine 
the  flow  characteristics.  To  his  satisfaction,  the  coating  resisted  running 
and  sagging  even  at  a  high  film  build.  In  summary,  they  were  pleaseD  with 
UNICOAT’s  performance  and  are  anxious  to  apply  it  to  the  next  X-31. 

On  2  March,  we. visited  NADEP  Alameda  to  observe  a  field  application  of 
UNICOAT  with  plural  component,  air  assisted  airless,  electrostatic  spray 
equipment.  Personnel  performing  the  test  were  Connie  Huffman  of  the  Materials 
Engineering  Division,  Rob  Nixon  of  the  Production  Paint  Shop,  and  Dennis 
Kerfeld  of  Graco,  Inc.  The  major  abjective  of  this  demonstration  was  to 
verify  UNICOAT’s  ability  to  be  applied  with  this  state-of-the-art  equipment. 
Plural  component  equipment  proportions,  meters,  and  blends  the  paint 
automatical ly  during  the  application  process.  This  avoids  mixing  excessive 
material  which  must  bs  discarded.  Air  assisted  airless  with  electrostatic  has 
a  paint  transfer  efficiency  of  607.  as  opposed  to  207.  for  conventional  spray. 
Thus,  this  equipment  significantly  reduces  waste.  UNICOAT  was  applied  to  a 
wing  drop  cell  approximately  6  feet  long  and  1.5  feet  in  diameter.  The 
coating  was  applied  to  a  wet  film  thickness  of  4  mils  (0.004  inches), 
resulting  in  a  dry  film  thickness  of  approximately  2  mils.  The  coating 
displayed  adequate  electrostatic  properties  by  wrapping  around  the  cell  and 
minimizing  overspray.  Both  NADEP  Alameda  and  Graco  personnel  were  pleased 
with  the  application  performance;  however,  the  coating  did  not  cure  to  a  hard 
finish.  Since  a  sample  which  was  mixed  by  hand  did  cure  properly  to  a  hard 
finish,  it  is  suspected  that  the  improper  cure  was  due  to  the  application 
equipment.  Either  the  mix  ratio  was  not  correct,  or  the  mixing  action  was  not 
adequate.  Dennis  Kerfeld  said  that  he  would  investigate  this  issue  along  with 
personnel  in  the  Graco  Laboratory.  Connie  Huffman,  Norm  Amdur,  and  Rob  Nixon 
said  that  they  are  anxious  to  paint  an  aircraft  with  UNICQAT  using  this 
application  equipment  when  this  problem  is  solved. 
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TRIP  REPORT  4/18/40 

NADEP  Pensacola  massage  091314Z  of  Oct  86  requested  that  NADC  provide  Self- 
Priming  topcoat  -for  application  to  three  H~3  helicopters  -for  -field  evaluation. 

'•'3  gallons  o-f  the  material  were  subsequently  manufactured' by  Koppers  Chemical, 
Newark,  NJ  and  shipped  to  NADEP  Pens.  On  12  -  15  April,  C.  Hegedus  and  D.  Hirst 
visited  NADEP  Pensacola  to  witness  the  application  of  this  coating  to  one  H-3. 

On  13  April,  we  attended  a  30  minute  meeting  with  shop  painters  to  describe  the 
coating  development,  mixing  -  application  procedures  and  properties.  The  shop 
personnel  shewed  much  interest  and  enthusiasm  and  indicated  that  this  material 
would  be  welcome  for  its  potential  production  time  reduction  while  minimizing 
health  hazards.  (There  are  no  lead  or  chromate  pigments  and  the  volatile 
solvent  emissions  is  lower  than  the  standard  paint  system.' 

The  H-3  was  inspected  prior  to  painting  and  it  was  found  that  this  aircraft 
was  a  special  assembly  with  various  tvpas  of  surfaces,  including  anodized  and 
chromate  conversion  coated  aluminum,  previously  primed  surfaces,  topcoated 
aluminum,  and  composites.  All  of  the-  areas  were  clean  and  ready  for  paint 
except  one  door  which  was  tocccated  with  a  gloss  white  urethane.  This  area  was 
scuff  sanded  to  roughen  the  surface  and  enhance  adhesion  of  the  Self-Priming 
Trocoat.  Tne  aircraft  had  numerous  raised  rivets  over  the  entire  exterior 
surface,  posing  a  potential  problems  of  running  or  sagging  of  the  topcoat  if 
applied  too  heavy. 

The  aircraft  was  painted  in  the  Navy  multi-theater  tactical  camouflage 
scheme  consisting  of  three  shades  of  flat  gray:  35237  on  the  top,  36320  on  the 
sides,  and  36495  on  tr.e  bottom.  During  application  of  the  coating  onto  the 
aircraft,  several  sections  were  "double  coated"  several  minutes  after  the  first 
coat  was  applied.  Other  sections  were  given  a  first  coat  and  a  second  coat  was 
applied  30  to  45  minutes  later.  Both  methods  were  successful.  However,  if 
possible  during  painting,  it  is  suggested  that  2  full  coats  be  applied  allowing 
15  to  td  minutes  between  coats.  With  this  procedure,  the  desired  coating 
thickness,  2  mils,  can  be  obtained.  The  painters  at  Pensacola  adapted  to  the 
Self -Priming  Topcoat  quickly  and  application  was  excellent.  One  area  had 
several  slight  sags  around  the  raised  rivet  heads  due  to  a  heavy  “double  coat" 
without  allowing  adequate  time  for  solvent  to  flash  off.  Upon  cunnq,  these 
sags  leveled  out  and  were  not  discernible.  During  application,  fluid  seepage 
from  the  aircraft  occurred  twice.  In  one  case,  water  was  blown  out  of  a  cavity. 
This  area  was  gently  wiped  and  overcoated.  In  the  second  case,  hydraulic  fluid 
leaked  cut  from  seam  during  application.  The  area  was  wiped  just  prior  to 
painting.  After  application,  the  fluid  continued  to  flow  but  the  coating 
remained  intact  and  appealed  to  have  good  adhesion.  While  painting  the 
aircraft,  se.eral  "retain"  panels  were  painted  to  evaluate  the  coating.  One  of 
these  was  bare  aluminum  with  no  conversion  coating,  which  had  only  been  cleaned 
and  deoxidized.  NADEP  Pens  is  expecting  that  use  of  conversion  coating  will  be 
prohibited  and  one  proposed  solution  is  to  use  the  Seif-Priming  Topcoat.  This 
panel  will  be  used  to  evaluate  the  coating  in  a  non-chromated  finishing  system. 

The  batch  of  paint  used  at  Pensacola  had  a  relatively  snort  pot-lifo,  2 
hours.  Normally  6  hours  is  desired  in  order  to  give  the  painters  adequate  time 
to  mix,  apply,  and  clean-up,  with  extra  time  in  case  unexpected  problems  arise. 
During  application  of  the  36320  color  to  the  sides  of  the  H-3,  approximately  90 
minutes  after  mixing,  this  batch  of  paint  became  viscous  and  application  became 
difficult.  We  informed  NADEP  personnel  that  a  solution  is  being  studied  and  may 
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be  available  -for  the  next  aircraft  to  be  painted.  The  coating  was  set-to-touch 
in  approximately  45  minutes  and  it  is  expected  that  the  solution  to  increasing 
pot  life  will  not  effect  drying  time. 

The  morning  after  application,  K.  Sanders  of  the  Materials  Lab  at  Pens, 
measured  the  Self-Priming  Topcoat  thickness  to  be  approximately  2  mils  and  the 
60°  gloss  to  be  3-4,  as  desired.  Stencil  markings  were  applied  using  MIL-C- 
S3286  polyurethane  topcoat,  although  the  Primer/Topcoat  could  have  been  used. 
Photos  were  taken  of  the  entire  process  and  will  be  available.  An  evaluation 
form  will  be  attached  to  the  aircraft  log  book  for  evaluation  be  fleet 
maintenance  personnel.  Copies  of  completed  forms  wili  be  sent  to  NAOEP  Pens, 
and  NADC. 

Plans  at  NADEP  Pens,  are  to  paint  2  more  H-3s.  One  of  these  will  not  be 
conversion  coated  if  tests  indicate  the  coating  will  provide  sufficient 
protection  against  corrosion.  One  A-4  may  be  painted.  A  request  was  made  that 
we  provide  samples  of  gloss  white  Self-Priming  Topcoat  (NADEP  Norfolk  has  made 
the  same  request.) 

Since  application  of  the  Self-Priming  Topcoat  has  gone  well  on  the  F-14  and 
H-3  and  the  coating  has  performed  well  on  the  F-14  after  two  months  in  tne 
field,  we  suggest  more  aircraft  be  painted  with  this  coating,  especially 
production  models  of  the  F-14  and  F-18. 


TEMPORARY  ENGINEERING  INSTRUCT ,.!N 
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MOD  A/C  ETC.  BUREAU/ SEQUENCE  NO.  SUBJCC I /NONbtlCLA I UKt 

SH-3H  140980  /  P301  LOGBOOK  ENTRY 

MANU .  VFARTU  UTY.  AVAIL.  TO  SHOP  FUBUCAT  ION  »  JdATE 

Item  unit  cost  estimated  manhours  reou i red /unit 

FRUULEM  AND  FROrOfiED  SULUT ION/REOUEST 

THIS  TEI  IS  ORIGINATED  BY  THE  MATERIALS  ENGINEERING  DIVISION. 


TEMPORARY  ENGINEERING  INSTRUCTION!  CODEl  34000 
Ref :  (a)  TEI  1030-08 

Enel!  (1)  SELF-PRIMING  TOPCOAT  EVALUATION  REPORT 

1.  As  the  result  of  excellent  support  from  all  hands  in  production, 
production  control,  quality  assurance,  and  planning,  the  painting  of  P301 
went  well.  Many  thanl-s  to  all  personnel.  The  engineers  from  NADC  appreciated 
your  support  and  the  enthuci ast  1  c  work  and  questions  by  Shop  9512U 
painters. 

3.  P301  roc  loved  a  hi  gh  quality  finish.  The  dry  and  wet  tape  tests  for 
adhesion  were  sati factory.  The  paint  Is  holding  up  well  under  the  constant 
contact  w, th  hydraul ic  fluid. 

Z,  As  stated  in  ruf  (a),  a  logbook  entry  is  required  for  the  subject  aircraft. 
Request  E!-E  Cede  54330  ma>  o  the  following  logbook  entry  and  attach  end  (l)i 

<J>»-3h,  Bureau  Mo.  148900  Geq.  No.  P301 

The  NAVA IRDEVCEN ,  Code  6062,  Warminster  PA,  and  NAVAVNDEPOT  Pensacola  FL, 
Materials  Engineering  Division,  Code  34200  are  evaluating  a  new  aircraft 
coating.  The  NAVAlRDEVCEN  developed  the  Self-Priming  Elastomeric  Topcoat 
as  a  single  po  1  yur ethane  coating  system  comparable  in  performance  with 
the  epo:iy/pol yurethane  currently  used  on  the  SH-3|  while  providing  the 
•j.-ime  corriiMDi.  protection,  it  is  more  flexible  and  washable.  This  coating 
'•.Mould  reduce  tho  maintenance  effort  for  this  aircraft.  The  self-priming 
topcoat  is  compatible  with  existing  coating  systems  cited  in  NAVA 1 R 
0I-IA-507  repairs. 

Attached  is  a  form  for  evaluating  coating  performance  on  the  subject 
aircraft,  F‘l  eape  submit  an  evaluation  upon  receipt  of  the  aircraft  and 
on  three  month  intervals.  Send  evaluations  to  NAVMRl'EVCFN  and  a  copy  to 
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SELF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 
SH-3H,  148980 

Custodian _ Date: 


Aircraft  Flight  Hours  _ 

Service  Period  Type:  Coastal  Based  {  )  Ship  Based  {  )  In-land  Based  (  ) 

General  Appearance:  Satisfactory  (  )  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Adhesion  of  Self-priming  topcoat:  Satisfactory  {  )  Unsatisfactory  (  ) 
If  unsatisfactory,  why? 


Type  of  repair  required,  if  any:  (corrosion  removal,  spot  touch  up, 
sect i ona 1 i zed  repair,  etc.) 


Area  of  aircraft  requiring  repair.  If  any: 

Ease  of  repair;  Satlsfatory  (  )  Unsatisfactory  (  ) 
If  unsatisfactory,  why? 


Overall  Effectiveness:  Excellent  (  )  Good  (  )  Fair  (  )  Poor  (  ) 

Comments : 


Prepared  By:  _ 

Send  to  :  NAVAL  AIR  DEVELOPMENT  CENTER 

Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5000 

Material  Engineering  Olvlslon 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  Fl  32500-5300 


Enel:  (I) 


DO 


QUARTERLY  F1IDBACX  REPORT 


FKOM:  I.  L.  VILLALVA  .  COIIROSIOH/MATER1ALS  SPECIALIST, 

NAESU  DET  CECIL  FIELD,  HAS  CECIL  FIELD,  FL  322 1 5 

TO:  CHARLES  IIEDEGUS,  CODE  8082,  NADC  WARMINSTER.  PA 

SUUJ :  SELF-  PRIHIHO  ELASTOMERIC  TOrCOAT  SYSTEM 

RF.F :  NADC  RPT.  NO.  870)8-60 

Dlxcuxelon  Brit/ ! 

In  compliance  with  NAOC'i  Evaluation  Report  form  for  Refeience  material, 
these  are  the  field  monitoring'*  flnlngi: 

After  our  phonecon  in  early  July,  I  went  to  IIS  - 1  1  IIS-3  Maintenance 
Control  office*  to  Inquire  about  tilt  aircraft  il4898d,  118019,  182134)  with  the 
new  paint  eyitem  I  met  with  the  following  pertonnel  from  HS- I  In  dltcuxx  the 
paint  syatem  and  why  1  wax  making  theie  lnquirlee  ;  t.t  Birth,  the  Maintenance 
Control  Officer,  ATCS  Brun,  the  Quality  Control  Chief,  and  AMSI  Wi*»,  tha 
Con  0* l on  Work  Center  (iipervlxor.  I  explained  in  more  detail  the  paint 
eyitem  and  what  wa*  expected  from  u*  In  this  evaluation. 

The  Corro*lon  Control  Work  Center  »up*rvl*or  and  I  looked  at  the  aircraft, 
it  looked  great.  I  a*k  the  Corroilon  Control  W/C  (upervtxor  when  they  would 
be  doing  their  corroxlon  lnxpectlon  and  he  (aid  the  following  week.  1  informed 
him  I  would  return  later  to  «ee  the  rexults  of  the  Impaction. 

I  then  went  to  IIS-3  to  Inquire  about  the  two  aircraft  In  thalr  euetody, 
(148040  and  182134).  I  met  with  AZC  Bailey,  Maintenance  Control,  and  I  wax 
informed  that  the  xquadron  wax  deployed  for  *  xhort  period,  they  would  return 
and  leave  again  for  approxlma t I y  elx  to  eight  weekx.  Chief  Bailey  aleo  mention 
that  the  aircraft  I  wanted  to  lee  could  very  likely  be  on  the  ship. 


Aircraft  (146140)  was  In  the  hanger.  but  (152134)  was  on  tha  ihlp.  I 
looked  at  the  ana  in  tha  hangar  and  It  was  in  excellent  condition  and  It  toe 
«*a a  (cbadulad  for  a  21  day  Corrosion  Inspection. 

Altar  a  week's  lapse,  I  return  to  look  at  ths  results  oi  the  inspections 
and  look  for  ayes  If  at  any  action  that  the  squadrons  nay  have  taken.  Minor 
touch-up  was  done  and  the  paint  system  was  la  excellent  condition  and  well 
intact.  Copies  of  the  discrepancy  sheets  with  corrective  action  were  forwarded 
on  to  HAPC  as  1  have  done  with  all  Subsequent  inspections. 

The  two  aircraft  in  HS-3‘a  custody  have  now  boon  out  at  saa  for  most  of 
the  past  three  months.  The  best  test  was  probably  tha  trip  around  Cape  Horn 
and  the  wild  storm  they  ran  intoll 

H5-l‘o  aircraft  has  not  been  deployed  on  a  ship,  but  has  made  some  low 
leva)  flights  over  the  ocoan. 

Tha  paint  and -over  all  cosmetic  appearance  of  the  aircraft  remain  in  ex¬ 
cellent  condition.  HS-3's  aircraft  has  had  the  most  touch-ups  included  the 
one  with  the  sane  new  paint  system.  Had  a  little  problem  with  the  paints  not 
matching,  but  after  exposing  an  area  under  a  fairing  cover,  both  the  touch-up 
and  the  solar  protected  paint  color  metchedfvery  interesting). 

As  a  matter  of  interest,  the  areas  irfiere  the  fuel  hoses  and  blade  cover 
stow  lines  (rope)  make  contact  with  the  aircraft  surfaces,  wore  those  touched  up. 

This  Self-Priming  Elastomeric  Topcoat  System  seems  to  be  the  greatest 
thing  coming  down  the  pipe  Una  since  -61369,  AI&OUARD,  etc.  The  corrosion 
technicians  (HS-3)  said,  'the  mixing  and  spraying  only  one  paint  Is  really  tha 
way  to  go''  And  I  conour,  especially,  in  the  fleet,  where  aircraft  are  suah  a 
great  asset  in  the  ‘UP*  status  and  this  new  paint  system  cuts  the  "DOWH*  time  1 1 


Date  ol  Report. 

_ 


Signature 


Oil 
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NAVAL  AIR  DEVELOPMENT  CENTER 
TRIP  REPORT 


SUBJECT:  INSPECTION  OF  UNICOAT  PAINTED  H-3  HELICOPTERS 
LOCATION:  NADEP ,  Jacksonville,  NAS,  Jacksonville,  FL 
PREPARED  BY:  Stephen  J.  Spadafora  and  Anthony  T.  Eng  (Coda  9082) 


ENCLOSURE:  1)  Attandaaa  Llat. 


Around  April  of  1088,  thraa  H-3  hallooptara  Kara  palntad  at  NADEP 
Panaaoola  with  an  axparlmantal  coating  (Unlooat  -  Salf-Prlmlng  Topcoat) 
davalopad  at  tha  Naval  Air  Davalopnant  Cantar.  Tko  of  thaaa  aircraft  wara 
aaalgnad  to  HS-3  (Buraau  No a.  148040  and  1B2134)  and  tha  third  was  aaalgnad  to 
HS-1  (Buraau  No.  148080).  In  addition,  ona  of  tha  tuo  aircraft  aaalgnad  to  HS-3 
(Buraau  No.  148040)  waa  not  ohromata  convaraion  coatad  prior  to  paint 
application.  In  order  to  determine  tha  af f actlvanaaa  of  tha  now  coating  ayatam, 
an  inapactlon  team  waa  assembled  at  NADEP,  Jackaonvllla  to  aaaaaa  tha  condition 
of  thaaa  aircraft.  Tha  members  of  thia  taaa  ara  liatad  In  analoaura  (1). 

On  9  April  1080,  tha  taaa  aat  at  NADEP,  Jackaonvllla  to  dlacuaa  tha 
coating  aarvlca  evaluation  prograa  and  to  inepeot  tha  thraa  aircraft.  Tha 
mooting  be  Jan  with  an  ovorvlaw  of  NAVAIRDEVCEN’a  Unlcoat  and  Non-chromate 
convaraion  coating  programa.  Following  thaaa  ovarvlawa,  an  explanation  of  the 
field  aarvlca  evaluation  of  tha  Unlooat  painted  H-3’a  waa  glvan  by  both  Xan 
Sandera  and  Stove  Spadafora. 

After  the  Initial  mooting,  tha  group  proceeded  to  HS-3  to  lnapoot  the 
aircraft.  However,  the  two  aircraft  which  have  bean  eea  deployed  wara  In 
ordinance  and  oo-jld  not  bo  evaluated  up  cloae.  Arrangements  wore  made  to  return 
tha  next  day  to  -jerry  out  tha  Inspection.  Unfortunately,  due  to  travel 
constraints,  Tony  Eng  and  Stave  Spadafora  from  NADC  could  not  stay  over  tha 
extra  day  for  tha  Inspection.  Tharaforo,  tha  results  from  tha  Inspection  will 
be  presented  In  reports  from  NADEP,  Pensacola  and  NADEP,  Jacksonville.  In 
addition,  the  group  Investigated  tha  H-3  hallooptara  in  tha  squadron  that  la 
applying  MIL-C-81300  to  tha  aircraft  to  Improve  their  appearance.  Norris  Reeves 
NADEP  Pansacola  was  also  there  to  avaluata  these  aircraft.  Although  tha 
hallooptara  appeared  to  be  muoh  cleaner  than  those  of  other  squadrons,  they  also 
looked  very  glossy.  Xen  Clark  (NADC)  will  be  evaluating  these  aircraft  next 
weak  and  a  detailed  report  oan  bo  obtained  from  him.  Finally,  tha  one 
helicopter  that  is  stationed  at  NADEP  Jacksonville  (non-sea  duty)  was  examined. 
This  aircraft  had  numerous  touch-up  areas,  however  most  of  those  areas  appeared 
to  be  the  result  of  mechanical  damage  (rivets  In  these  areas  were  worn  flat). 
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MADE?  Jacksonville 

NAME 

1)  Staphan  Spadafora 

2)  Anthony  T.  Eng 

3)  Kan  Sanders 

4)  Evarlana  Johnson 

5)  Ralph  Wheat 

0)  Michael  Linn 

7)  Patty  Betxlg 

8)  Luis  Carney 


4  APR  89 


Attendees  List 


FACILITY  /  CODE  PHONE  * 


NAVAIRDEVCEH  /  6002 

(2151 

(A/V> 

441-2704 

441-2704 

HAVAIRDEVCEN  /  6062 

(219/ 

(A/V) 

441-3260 

441-3269 

HADEP,  Psnearola  /  352 

(804) 

(A/V) 

492-3993 

022-3333 

MADE?,  Jacksonville  /  342 

(804) 

(A/V) 

772-4316 

842-4516 

NADEP,  Jacksonville  /  347 

(804) 

(A/V) 

772-4316 

942-4916 

PSD,  Jacksonville  /  343 

(904) 

(A/V) 

772-4810 

042-4919 

PSD,  Jacksonville  /  343 

(904) 

(A/V) 

772-4319 

942-4819 

PSD,  Jacksonville  /  343 

(904) 

(A/V) 

772-4319 

042-4610 
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REPORT  OF  TRIP  TO:  HELANTISUBRQN  ONE.  HEtANTISUBRON  THREE.  HELANTISUBRON  FIVE, 
N.A.S  JACKSONVILLE  FL 

DATE  OF  TRIP:  4  APRIL  -  6  APRIL  1989 
MADE  BY:  Kenneth  M.  Sandars,  PSO  Code  34200 

PURPOSE  OF  TRIP:  To  evaluate  the  performance  of  Unicoat  Polyurethane  Coating  of 
H-3  aircraft  finished  In  spring  of  1988 

Ref:  (a)  Naval  Air  flnvelnnm ent.  Center  I  to  4m  Ser  6n62/niG242  nf  16  Dec  1988 

lb)  Naval  Air  Development  Center  Trip  Report  to  N.A.S.  Oceana  of  23  Feb  1989 

(c)  MCAIR  Trip  Report  to  N.A.S.  Oceana  of  23  Feb  1989 

(d)  Naval  Air  Development  Center  Trip  Report  to  NAVAIRSYSCQM  of  31  March 
1989 

Fncl :  (1)  lief,  nf  Attendees 

1.  BACKGROUND:  $H-3H's  BUNOS  148980,  152134,  and  148049  were  finished  In  the 
tactical  paint  scheme  using  NADCs  polyurcthano  coating  formulation,  now  dubbed 
"Uni coat",  in  colors  35237,  36320,  and  3649S,  The  material  was  provided  by  NADC 
for  field  test  on  rotary  wing  aircraft. 

1.1  In  April  1988  SH-3H,  148980,  was  the  first  rotary  wing  aircraft  finished  with 
Unicoat,  This  Initiating  process  was  overseen  by  NADCs  engineers,  Charles 
Hegedus,  and  Donald  Hirst.  The  only  significant  problem  encountered  with  the 
flnlshlnq  process  was  the  short  2  hour  potllfe.  Before  the  second  coat  could  bn 
applied,  the  material  had  become  quite  viscous.  Bunos  152134  and  148049  were 
subsequently  coated  using  two  pot  batches.  Film  thickness  measurements  were  made 
to  verify  adequate  coverage.  The  thicknesses  ranged  between  1.5  to  4.0  mils.  Gloss 
measurements  were  predominately  3%.  NADC  had  determined  that  cleanabllty  is  best 
when  the  coating  finish  has  a  gloss  of  4*  or  batter. 

1.2  The  painters  applying  the  new  coating  were  very  pleased  with  the  application 
properties:  hiding,  wetting,  end  film  leveling.  The  painter,  who  mixed  the  paint 
batches,  found  the  mixing  properties  end  the  clean  up  satisfactory.  Supervisory 
personnel  found  the  elimination  of  the  priming  operation  quite  advantageous.  The 
occupational  advantages  of  the  coating:  no  lead  or  chrome,  low  VOC's,  and  no 
priming  step,  were  well  received  by  all  production  personnel. 

1.3  Aircraft  148049  was  the  last  aircraft  finished  with  Unicoat  In  uune  1988.  At 
this  time,  the  Inflmt.rl al  w treatment  plant  nn  tha  naval  air  station  on  lonoer 
accepted  chrome  or  cyanide  salts  for  treatment.  Following  several  salt  fog  studies 
of  Unicoat,  this  Code  saw  Unicoat  as  an  alterative  to  chemical  conversion  coating, 
"alodlne".  To  test  Unicoat's  corrosion  Inhibiting  capabilities,  the  Depot  painted 
this  aircraft  after  a  phosphoric  acid  deoxidizing  treatment  and  without  alodlne. 

1.4  Alreraft  112134,  end  148049  were  essignwd  lu  H3-J  «l  N.A.S.  Jacksunv 111*.  BUNG 
148980  was  assigned  to  HS-1  also  at  N.A.S.  Jacksonville.  Reports  from  these 
organizations  have  been  Intermittent  and  sketchy.  The  comments  received  were 
positive  on  the  Unleoet  performance. 

1.5  References  (a)  and  (b)  reported  good  field  evaluations  of  Unicoat  applied  to 
an  F— 14  by  NADEP  Norfolk.  The  evaluators  reported  no  peeling,  or  other  adhesion 
failures,  end  no  negative  change  In  the  Incidence  of  corrosion.  Reference  (c) 
reported  evidence  of  macro  and  micro  cracking. 
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1.6  The  need  for  evaluations  of  the  Unicoat  finished  H-3  aircraft  was  reported  In 
references  (a)  and  (d).  This  traveler  desired  to  evaluate  the  subject  aircraft  so 
that  the  accumulated  Information  would  help  the  Depot  and  NAVAIR  decide  what 
action  to  take  In  the  development  of  Uni  coat. 

2.0  The  evaluation  of  the  Uni  coat  finished  aircraft  began  on  the  morning  of  April 
5th,  at  the  Materials  Engineering  Laboratory  of  NAOEP  Jacksonville,  with  a  round 
table  discussion  of  the  developmental  status  of  Uni coat.  A  list  of  attendees  Is 
provided  In  enclosure  (1).  Ish  Vlllalva,  Field  Engineer,  NAESU  DET,  Cecil  Field 
was  host  for  this  evaluation.  Anthony  Eng  and  Steve  Spadafora  from  NADC  Code  6062 
explained  the  problems  attributed  to  Unicoat  following  the  F-14  evaluation  and 
passed  out  a  draft  of  the  Unicoat  specification.  NADER  engineers  and  NAOC 
engineers  discussed  what  pertinent  Information  to  collect  when  examining  the 
Unicoat  finished  helicopters. 

2.1  The  evaluation  group  viewed  two  of  the  helicopters  at  the  hangar  of  HS-3.  BUNO 
152134  was  the  second  of  the  three  aircraft  finished  with  Unicoat,  and  148049,  the 
last,  did  not  receive  a  chemical  conversion  coating  prior  to  finishing.  The 
aircraft  were  not  cleaned;  exhaust  and  petroleum  products  soiled  the  fuselage  and 
cowlings.  On  comparison,  the  coating  system  on  the  aircraft  looked  as  equally 
deteriorated  as  any  other  aircraft  In  the  hangar. 

2.1.1  BUNO  148049  was  examined  first*  Several  areas  were  repainted  to  obscure  old 
markings,  and  for  corrosion  control.  Unlike  the  F-14  aircraft,  It  had  been 
overpainted  frequently  fore  and  aft.  Most  repairs  were  made  In  high  traffic 
areas  cr  areas  subject  to  abrasion,  l.e.  the  cargo  door  path,  and  tie  down  rings. 
Areas  suDject  to  corrosion,  l.e.  aft  of  the  Ice  shield,  were  touched  up  and  the 
corrosion  arrested.  Photographs  ware  made  to  documents  these  characteristics. 
Thleknaas  measurement*  ranged  from  1.5  to  3  mils  In  areas  not  having  touch  up,  end 
3-6  mils  In  areas  having  touch  up.  No  seam  to  seam  repainting  had  been  attempted. 
Gloss  measurements  ranged  from  3  to  51  depending  upon  the  amount  of  residual  oil 
on  the  measured  area.  Dry  tape  adhesion  tests  were  performed  on  several 
overpalnted  areas  and  no  lifting  could  be  Initiated.  Though  the  epoxy  topcoats  did 
not  match  the  color  of  the  original  paint  well,  touchup  accomplished  with  Uni  coat 
did  matched  well. 

2.1.2  BUNO  162134  was  in  a  condition  similar  to  148049.  There  were  no  large  areas 
of  repainting.  and  touoh  up  was  generally  confined  alone  rivet  lines.  Corrosion 
did  appear  to  be  Initiating  around  some  rivets.  Measurements  for  coating  thickness 
and  gloss  were  similar  to  148049. 

2.1.3  Discussion  with  the  corrosion  control  team  leader  on  the  unimpressive 
condition  or  Hi*  alrcrert  resulted  In  e  polite  j>. otest.  He  strongly  held  to  the 
opinion  that  these  aircraft  required  a  fraction  of  the  time  his  maintenance  team 
expended  on  other  aircraft.  Ish  Vallalva  seconded  this  opinion.  HS-3  did  not  have 
ary  other  aircraft  undergoing  SOLM  coinciding  with  these. 


2.2  HS-l  had  the  first  H-3  painted  with  Uni  coat,  BUNO  148980.  The  paint  schema  had 
the  same  appeannea  as  HS-3's  aircraft.  Most  noticeable  were  the  areas  on  the 
fiberglass  components  which  had  ovarpalntad  rapalrs.  As  with  HS-3  the  HS-l 
personnel  believed  that  the  Unicoat  reduced  their  maintenance  time.  Differing  from 
the  HS-3  aircraft,  HS-l  had  begun  coating  the  aircraft  with  corrosion  preventative 
compound  to  help  keep  aircraft  fluids  from  adhering  to  the  aircraft  surfaces.  A 
nelgKEorl ng  squadron,  HS-5,  had  consistently  performed  this  practice,  and  their 
fleet  had  a  “Ilka  new"  appearance.  Because  148930  had  not  been  repainted  prior  to 
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application  of  the  corrosion  preventative  compound,  like  HS-5's  aircraft,  the 
corrosion  preventative  compound  did  little  to  remove  the  soiling  films  already 
accumulated  on  the  aircraft  surface. 

3.  A  comparison  of  the  equipment  condition  data  for  the  Unicoat  finished  aircraft, 
and  all  previous  H-3  aircraft  leaving  SDLM  In  calendar  year  1988,  Is  as  follows: 


3.1  Unicoat  finished  aircraft; 


BUNO 

FLIGHT  HOURS 

SHIP  TIME 

TOTAL  MMH 

MMH/ FLIGHT  HRS** 

176960  SH-3H 

723"mATSV.RAR  89 

0 

119 

or 

148Q49*SH-3H 

428  JUN  88-MAR  89 

268 

175 

0.41 

152134  SH-3H 

489  JUN  88-MAR  89 

144 

139 

0.28 

*  No  chemical 

conversion  coating  applied  prior  to  application  of  Unicoat 

**  For  comparison  purposes 

3.2  Previous 

five  aircraft  with 

standard  coating  system 

BUNO 

FLIGHT  HOURS 

SHIP  TINE 

TOTAL  MMH 

MMH/FLIGHT  HOURS 

143999  SH-3H 

624  JAN  88-MAR  89 

410 

448 

0.72 

156499  SH-30 

398  JAN  88-MAR  89 

70 

9 

0.02 

UBObO  SH-3G 

336  MAR  88- MAR  89 

7 

82 

0.24 

1 KX4RA  SU.SO 

41 R  SOD  ftfl.lUB  R0 

n 

SI  7 

n 

149C06  SH-3H 

409  MAY  88-MAR  89 

275 

271 

0.66 

4.0  To  summarize.  Unicoat  did  not  have  the  clean  and  outstanding  appearance  one 
expected  based  on  the  F-14  evaluations,  however  based  on  the  tests  performed  on 
the  coating  system  during  the  field  evaluation,  the  3M  data,  and  the  opinions  of 
the  aircraft  oupport  poraornol ,  Uni  coat  la  performing  wall.  This  gvaluator 
concludes  the  following: 

4.1  The  epoxy  topcoat  does  adhere  well  to  aged  Unicoat  and  fleet  personnel  are 
satisfied  with  Its  palntahlllty. 

4.2  The  squadrons  are  experiencing  some  reduction  In  manhours  for  corrosion 
control  since  the  receipt  of  Unicoat  finished  aircraft.  High  traffic  areas  do  not 
annear  to  resist  wear  any  worsn  than  the  conventional  coating  Rystem.  and 
corrosion  still  attacks  around  rivet  heads.  No  adhesion  or  corrosion  problems  were 
noted  on  steel  members  like  the  landing  gear. 

4.3  No  macro  cracking  was  Identified  anywhere.  No  micro  cracking  could  be  found 
around  rivets  using  a  10X  magnifying  glass. 

4.4  No  cast  for  greater  alienability  could  be  made  for  Unleoat  based  on  these 
alru«ri.  Tliit  Dwpuk  did  nuk  bunkiOl  Ilia  busking  »jr»kwtf  glo»S,  COrtklrtuIrtg  kli* 
cleanablllty  problem  the  fleet  experiences  with  conventionally  finished  aircraft. 

5.0  Based  on  this  evaluation,  this  evaluator  recommends  the  Depot  pursue  an 
expanded  use  of  the  Unicoat  system. 
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Enclosure  (1) 

Attendance  Listing  for:  Unicoat  Evaluation/  Chroma  Elimination 
at  NAOEP  Jacksonville 


Tony  Eng  NAOC 

Steve  Spadafora  NAOC 

Ken  Sanders  NAQEP  Pensacola 

Everlene  Johnson  NAOEP  J AX/342 
Ralph  Wheat  NAOEP  JAX/342 
Michael  Linn  NAUtr  uAA/343 


Patty  Betzlg 
Luis  R.  Carney 


NAOEP  J AX/343 
NAOEP  J AX/343 


AV  441-3269 
215  441-2704 
AV  441-2704 
904  4S2  3554 
AV  922-3553 
AV  942-4516 
AV  942-4516 
AV  942-4519 
904  772-4519 
904  772-4519 
904  772-4519 
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5ELF-PttI*V,ll»i  ELASTOMERIC  TOPCOAT 
[ML'i-M  IOH  HLP'WT 
SH-3H,  t</Vl%d 


Ousted  I. m  //  S  ~  / 


Date: 


Akihx.  ('?"'**) 


Aircraft  Fliyht  Hours 


Service  Period  Type:  Coastal  Uascd  (t'J  Sliip  Based  {  )  In-Land  Based  (  ) 

General  Appearance:  Satisfactory  {/)  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Adhesion  of  Sol f-pr iminy  topcoat: 
If  unsatisfactory ,  why? 


Satisfactory  ( 


Unsatisfactory  (  ) 


Type  of  repair  required,  if  any:  (corrosion  removal  ,  spot  touch  op.  A/ 
sect ional I ied  repair,  etc.) 


Area  of  aircraft  reipiirinij  rppair,  if  any:  /V've 


Case  of  repair:  Satisfactory  (  )  Unsatisf actory  (  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness: 


Excel  I  cut 


Good  ( 


Fair  ( 


Co"»nents : 


Vr. 


t'K  Y  (Co«  &( t  S ///>/*<: 


■) 


Poor  (  ) 


Prepared  By:  _ 

Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  61)62 

Warminster,  PA  IH'JM-SUOU 

Material  Enylnrrriry  Division 
Code  3-1200,  BM«j  ?4l 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32S0U-S30U 
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SEIF-PRIMING  ELASTOMERIC  TOPCOAT 


EVAUIATFON  REPORT 
SH-JH,  BIJNO  H's'i'ka 

Custodian  HS  -  l _  Date  7/27/gfr _ 

Aircraft  Flight  Hours  _  V  -Ta/s^.  (l- ) 

Service  Period  Type;  Coastal  Based  fyf  Ship  Based  (  )  In-Land  Based  (  ) 

General  Appearance:  Satisfactory  ( Unsatisfactory  (  ) 

If  unsatisfactory,...  why? 

Adhesion  of  Self-priming  topcoat:  Satisfactory  (vf  Unsatisfactory  (  ) 


Type  of  repair  required,  if  any:  Corrosion  removal,  spot  touch-up, 

sectional! zed  repair,  etc. 

See'  ArffiCUfti  SHl&Ts 

Area  of  aircraft  requiring  repair,  if  any:  /ft(  t\t(n  ' 


Ease  of  repair:  Satisfactory  Unsatisfactory  {  ) 

If  unsatisfactory,  «h,?  ^  #  ^  ^  C/-V  Tf#  /WT. 


Overall  Effectiveness:  Excellent  (*^  Good  (  )  Fair  (  )  Poor  (  ) 


Comments: 


Prepared  fiy.  _ 

Send  to:  NAVAL  AIR  DEVaOPMENT  CENTER 
Aero  Materials  Oivision 
Code  6062 

Warmi  nster,  PA  18974-5006 

Materials  Engineering  Division 
Code  34289,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  a  32568-5306 
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SELF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


Custodian  HS-t _  _  Date  n  Sssr.  ffSf 

SH-3H,  BuNos  148049  (  )  148MO  152134  (  )  Aircraft  Flight  Hours  _ 


Service  Period  Type:  Coastal  Based  (>[)  Ship  Based  (  )  In-Land  Based  (  ) 


General  Appearance:  Satisfactory  (X)  Unsatisfactory  (  ) 
If  unsatisfactory,...  why? 


Adhesion  of  Self-priming  topcoat:  Satisfactory  03  Unsatisfactory  (  ) 


Type  of  repair  required,  if  any:  Corrosion  reg.oval ,Cspot  touch-upj 

sectionalized  repair, Trtr- — 


Area  of  aircraft  requiring  repair,  if  any: 


Ease  of  repair:  Satisfactory  Unsatisfactory  (  ) 

If  unsatisfactory ,  why? 


Overall  Effec 


tiveness:  Excellent  (^5^ Good  (  ) 


Fair  (  )  Poor  (  ) 


Comments:  T*S  t,*  S/VAic  ^ 


Prepared  By:  _ 

Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5000 

Materials  Engineering  Division 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32508-5300 


5£LF-Pni*<;:ri  ELASTOMERIC  fOPCO/Vr 
EMf'inou  aiPURT 
SH-3M.  /5-2/3V  (4;n 


Custodian  S  * 


Date 


141 


Aircraft  F)  iyht  Hours 


Service  Period  Type:  Coastal  Based 


-•d 


Ship  Based  (  )  In-Land  Based  (  ) 


General  Appearance:  Satisfactory  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 

Adhesion  of  Self-priming  topcoat:  Satisfactory  (*')  '  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 

fype  of  repair  required.  If  any:  (corrosion  removaKspot  touch  op.) 
sectional  1  zed  repair,  etc.)  v" - - — 

Area  of  aircraft  requiring  repair.  If  any:  7a>*-  Wm£€-l  <)««*.  (l#)'?'****1** 


Ease  of  repair:  Satisfactory  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness:  Encel I 


ent 


Good  (  }  Fair  (  )  Poor  (  ) 


ComflentS: 

S'duAbUi*  ft**  F»<  ve*r  -  2«zs 


Prepared  By:  _ 

Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Harmlnster,  PA  UJV/4-5000 

Material  Engineer  Iry  Division 
Code  34200,  Bldg  741 
Naval  Aviation  u.’pot 
NAS  Pensacola,  FI  32SOB-S3UO 


SELF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


Custodian 


NS-7- 


J 


Date 


24?  Or  n 


SH-3H,  SuNos  148049  (  )  148980  (  )  152134  (;  )  Aircraft  Flight  Hours  *3?  7/.  j 

4  /  J 

Service  Period  Type:  Coastal  Based  (  )  Ship  Based  U  In-Land  Based  (  ) 


General  Appearance:  Satisfactory 
If  unsatisfactory,...  why? 


Unsatisfactory  (  ) 


Adhesion  of  S.;l f-priming  topcoat: 


Satisfactory  ( 


Unsatisfactory  (  ) 


Type  of  repair  required,  if  any:  Cflrrn**‘m  rgmnual ,  spot  touch-up, 

sect ionalized  repair,  etc. 


Area  of  aircraft  requiring  repair,  if  any: 


5  pt'MSfW 


ct-t-tais 


Ease  of  repair;  Satisfactory  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Overa 


li  Effectiveness:  Excellent  Good  (  )  7ai 


air  (  )  Poor  (  ) 


Comments: 


£>'?  men i 


7 


fe  er/tvc  r'V  . 


Prepared  By : ^ 

Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5000 


Materials  Engineering  Division 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32508-5300 
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Custodian  // S~  -  3 


self-priming  elastumeim*:  topcoat 
evaluation  up’-u 
SH-3H,  KfZotf') 

_  _  Date: 


"2  T/stf 


Aircraft  FI  i y fit  Hours  _ 

.  (/ZltJC*\ 

Service  Period  Type:  Coastal 


Based  (‘'f  Ship  13a sod  (  )  In-uuod  Bdsed  (  ) 


General  Appearance:  Satisfactory  )  Unsatisfactory  (  ) 
If  unsatisfactory,  why? 


Adhesion  of  Self-priming  topcoat:  Satisfactory  (*< j  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Type  of  repair  required,  if  any:  {corrosion  removal  ,  spot  tour :a  i,p, 
sectional izud  repair,  etc.)  f"-.*./ 


Area  of  aircraft  requiring  repair,  if  any:  A/o//< ? 


Ease  of  repair:  Satisfactory  Unsati sfactory  {  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness:  Excellent  (*■)  Good  (  )  Fair  (  )  !'.,jr  ( 

Comments: 


Prepared  By: 


Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  1B9/4-5UUO 

Material  Engineering  Division 
Code  34200,  Bldg  741 
Naval  Aviation  uopot 
NAS  Pensacola,  FL  325U8-53UU 
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SELF-PR1MINC  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


Custodian  H  S  ~  _  Date  s&O  _ 

SH-3H,  BuNos  148049  (  )  148980  (  )  15*134  (  )  Aircraft  Flight  Hours  /t>/*i?l?o 

"■  /  ’l 

Service  Period  Type:  Coastal  Based  (  )  Ship  Based  (/)  In-Land  Based  (  ) 


General  Appearance:  Satis 
If  unsatisfactory,... 


factory  (*''}  Unsatisfactory  (  ). 
why? 


Adhesion  of  Self-priming  topcoat: 


Satisfactory  ( 


Unsatisfactory  (  ) 


Type  of  repair  required,  if  any:  Corrosion  remov-sl .  spot  touch-up, 

sectionalized  repair,  etc. 


Area  of  aircraft  requiring  repair,  if  any: 


Fase  of  repair:  Satisfactory 
If  unsatisfactory,  why? 


Unsatisfactory  (  ) 


Overall  Effectivenes 


s:  Excellent 


Good  (  )  Fair  (  )  Poor  (  ) 


Comment 


s:  ir>”U'T<U  c 


Prepared 


Send  to:  NAVA-.  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5000 

Materials  Engineering  Division 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32508-5300 


DM 


SELF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 
SH-3H,  148049 

Custodian  //S  3 _  Date: 

Aircraft  Flight  Hours  /<?7^3 _ 

Service  Period  Type:  Coastal  Based  (  )  Ship  Based  CO  In-Land  Based  (  ) 


General  Appearance:  Satisfactory  (X)  Unsatisfactory  (  ) 
If  unsatisfactory,  why? 


Adhesion  of  Self-priming  topcoat:  Satisfactory  (A)  Unsatisfactory  (  ) 
If  unsatisfactory,  why? 

Type  of  repair  required,  if  any:  ^corrosion  removal  <gpot  touch 
sectionalized  repair,  etc.)  ~~  - 


Area  of  aircraft  requiring  repair.  If  any: 

SPPAXSr/O  ,  £7VBlO  /  tO'VPSM/ i  "t  £> 

Ease  of  repair:  Satisfactory  (  )  Unsatisfactory  {  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness:  Excellent  (X) 

Comments:  ___ 

Self  -  *vt i <v '(  TOP  cOfiT 


Good  (  )  Fair  (  )  Poor  (  ) 


Prepared  By: 


Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5000 


Material  Engineering  Division 
Code  34200,  Bldg  741 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32508-5300 
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DEPARTMENT  OF  THE  (MVY 

NAVA4.  AVtATIOM  »«»•» 

■utieiua  it 

NAVAL  All  ITATION 
MH1ACOLA.  nOHAA  IllOt'VIll 

13080 

342/0030 :KMS 


From:  Coflmandlr.g  0ff4c*r,  Naval  Aviation  Oapot,  Penaaeola,  FL 

To:  Commanding  Officer,  Naval  Air  Systems  Command, (AIR  13040),  Haahlngton, 

DC  20351-5300 

SubJ:  PRODUCTION  SCALE  EVALUATION  OF  "UNICOAT*  POLYURETHANE  COATINQ  SYSTEM 

End:  (I)  Specification  for  Unicoat  Polyurethane  Coating  System 
(2)  Trip  Report  to  HS-1,  HS-3,  HS-5,  NAS  Jacksonville 

Ref:  (a)  Phoncon  between  C0MNAVAIR5Y5CUN  (AIR  5304DViref«a'ri‘VTrihalV 

NAVAVNDEPOT  Pensacola  (Code  34200)  K.M.  Sanders  of  24  May  1989 

(b)  MIL-STO-2151 ,  paraoraph  4.2.1  Finishes. 

(c)  OPNAVNOTE  5090  Sar  451/8U58463S  of  18  Hay  1988 

1.  As  discussed  In  reference  (a),  this  Oepot  requests  authorization  to  deviate 
from  reference  (b)  to  use  the  Unicoat  Polyurethane  Coating  System  specified  In 
enclosure  (1)  for  the  Schedule  Depot  Level  Maintenance  of  H-S3  program, 

2.  NAVAIR  will  benefit  from  the  data  base  generated  from  having  an  entire  program 
finished  In  this  new  coating  system.  Licensed  manufacturers  will  have  a  demand  on 
Unicoat  and  large  batch  formulations  will  finally  be  produced,  a  desire  NAVAIR 
expressed  In  reference  (a).  Large  betch  formulations  will  enable  aircraft 
manufacturers  to  Judge  Unicoat's  production  worthiness. 

3.  This  Depot  has  Issued  this  request  expecting  to  reduce  operating  costs  while 
Improving  product  quality. 

a.  Three  SH-3  helicopters  were  finished  using  the  Unicoat  system  In  spring  of 
1988.  Enclosure  (2)  shows  the  reduced  hours  In  corrosion  control  on  rotary  wing 
aircraft  and  Improved  customer  satisfaction.  Reference  (a)  stated  the  same 
findings  for  NADEP  Norfolk's  F-14  finished  in  February  of  1988. 

b.  During  the  finishing  of  the  first  SH-3,  Depot  production  was  pleased  with 
the  performance  or  tne  unicoat  in  application  and  resulting  reduction  of  labor 
hours  In  eliminating  the  priming  operation.  The  Depot  can  reduce  l/6th  the 
manhours  per  aircraft  for  finishing  H-53‘s  by  adopting  this  process.  These 
aircraft  will  proceed  directly  to  topedat  application  from  surface  treatment. 

c.  Reference  (c)  established  policy  for  minimizing  hazardous  waste  generation. 
Each  year  aircraft  finishing  generates  15,000  gallons  .of  paint  related  waste  at 
NADEP  Pensacola.  By  eliminating  the  priming  process,  the  Depot  can  reduce  the 
volume  of  primer  related  waste  and  save  tha  $?-rOO/gat Ion  required  for-dlipoial , 
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Subj:  PRODUCTION  SCALE  EVALUATION  OF  "UNICOAT"  POLYURETHANE  COATING  SYSTEM 


d.  A  coating  systammlnus  a  primer  layer  means  that  problems  or  questions 
concerning  primer  quality  and  performance  are  eliminated.  TMs  code  has 
repeatedly  tested  the  adhesive  properties  of  Uie  Unicoal  »y»Uni  anu  found  11  lu 
have  adhesion  comparable  to  MU.-P-05502,  epoxy  primer. 

4.  Other  benefits  from  the  Introduction  of  Unicoat  to  production  application  are: 

a.  The  Oe(jot  will  have  a  finishing  product  which  Is  neither  lead  nor  chrome 
pigmented. 

b.  Whan  properly  applied  Unicoat  coating  Is  smoother;  fleet  personnel  will  find 
the  coating  easier  to  clean  and  repair.  With  the  fleet  spending  less  time  on 
corrosion  control,  flight  operations  could  Increase. 

6,  Correspondence  on  this  subject  should  be  directed  to  K.  M.  Sanders,  Materials 
Engineering  Division,  Code  34200,  Bldg.  741. 

C.  Hi  lld/es - - 

By  direction 


Copy  to:  (w/o  ends) 

COMNAVAIRSYSCOM.  (AIR-41121E/AIR-6164X/AIR-5115C)  (w/encl  12)) 
NAVA1RDEVCEN  (Code  6062) 

NAVAVNDEPOT  Alameda.  CA  (Code  054) 

NAVAVNDEPOT  Cherry  Point,  NC  (Code  354) 

NAVAVNDEPOT  Jacksonville,  Ft  (Coda  340) 

NAVAVNDEPOT  North  Island,  CA  (Code  340) 

NAVAVNDEPOT  Norfolk,  VA  (Code  360) 


J 07 


COMMENTS: 

HS-l’s  Aircraft  BuNo  148900,  side  #  449,  has  been  in  the  water  (sea)  twice. 
The  first  time  was  in  July  20,  1989  and  water  taxi  for  ten  (10)  miles  causing 
much  sea  spray  all  over  the  aircraft.  It  was  washed,  rewashed  and  Emergency 
Reclaimation  procedures  were  conducted  in  accordance  with  precedures  spelled  out 
in  the  NAVAIR  manuals,  NA  01-1A-509  and  NA  16-1-540.  Aircraft  Preservation 
manual,  NA  15-01-500,  was  also  used  in  reDreserving  those  components  requiring 
such  action.  These  procedures  were  started  as  soon  as  the  aircraft  was  brought 
back  to  the  Air  Station. 

The  second  time  was  August  12,  1939,  and  this  time  it  water  taxi  for 
approximately  fifteen  (15)  miles.  A  single  engine  lift  off  brought  it  in  to  the 
air  station  (Maypart).  The  same  procedures  as  the  first  time  were  conducted. 

Close  scrutiny  is  being  practiced  on  this  aircraft  because  of  the  sea  water 
expousre.  The  aircraft  looks  very  good  and  the  new  paint  system  seems  to  have 
endured  all  abuse  and  abrasions. 


Ish  Val lal va 

NAE5U  Corrosion  Specialist 
NAS  Cecil  Field,  FL 


SELF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


Custodian  MS  -  3 _ Date  /tt/gj/y t 

SH-vH,  BuNos  148049  (  )  i 48988  (  )  152134  (P'7  Aircraft  flight  Hours 

(4/2) 

Service  Period  Type:  Coastal  Based  (  )  Ship  Based  (*7  In-Land  Based  (  ) 


General  Appearance:  Satisfactory  (*^  Unsatisfactory  (  ) 
It  unsatisfactory, .. .  why? 


Adhesion  of  Self-priming  topcoat: 


Safcis/actory  Unsatisfactory  (  ) 


Type  yf  repair  required,  If  any:  Corrosion  removal,  spot  touch-up, 

se<.tIonall2ed  repair,  etc. 

/o*f  A 


Area  of  aircraft  requiring  repair,  If  any: 


Ea- 


of  repair:  Satisfactory  Unsatisfactory  (  ) 
It  wncatlcfactory,  why? 

A*  AC 


Overall  Effectiveness:  Excellent  (*7  Good  (  )  Pair  (  )  Poor  (  ) 

Comments:  (/f0  Ch*».  Cm.  A ntatAfir  o/>e*Ar<?6 

A  *////*  F**.  S/A  pvtre?  <f 


Prepared  By: 


Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5060 


Materials  Engineering  Division 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
NAS  Pensacola,  FL  32S0Q-5300 
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Sar-PRIMINfl  FLASTOMFRIC  TOPCOAT 
EVALUATION  REPORT 


Cwjtudlon  ttSl  —  2 _ nzn:  P»t«  J~Tj •? ./  r<r  » 

3H-3H,  BuNos  14804?  Kf”l48300  {  )  152134  {  )  Aircraft  Flight  Hours  _ 

(I'O 

Service  Period  Type:  Coastal  Based  (  )  Ship  Based  In-land  Based  {  ) 


Quiivral  Appearance:  Satisfactory  Unsatisfactory  (  ) 
If  unsatisfactory, . . .  why? 


Adhesion  of  Self  priming  topcoat i  Satisfactory  {rf  Unsatisfactory  {  ) 

Type  of  repair  required,  If  any:  Corrosion  removal,  spot  touch-up, 

sectional  I  zed  repair,  etc. 

tfyno*.  '  •  4 

Are.*  of  aircraft  requiring  repair,  If  any. 

Ea-c  of  repair:  Satisfactory  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness.- 


Excellent  (  } 


Good 


Fair  (  ) 


Poor  (  ) 


7  ~/M‘ 


AtAc/ifiPf  ofi<?4/\rib  tfr^  A  *Mtt*  /-«><*  bfK  ($ )  crcF^  * 


Prepared  By: 

Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  18974-5008 

Materials  Engineering  Division 
Code  34200  Bldg.  741 
Naval  Aviation  Depot 
NAS  P-iuaeola,  Fl  *» 


°  UH  1C* at* 

SKjj^-nlMINC  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


// 


Lxli 


3f 


Cuatodian  HS-  1  rV^f)  Date  ___ 

SH-3H,  BuNoa  148049  148980  ^  152134  (  )  Aircraft  Flight  Hour*  f  1 01 ,  £ 

Service  Period  Types  Coaatal  E**ed  *1^ Ship  B**ed  (  )  In-Land  Bated  <yf 


Oner*!  Appearance:  Satiefactory  < 
If  unsatisfactory, « . .  why? 


^ Uniat i 


sfactory  (  ) 


Adhesion  of  Self-priming  topcoat:  Satisfactory  Unrati* factory  (-9 


Type  of  repair  required,  if  any:  Corroaion  removal,  spot  touch-up, 

aeetionalized  repair,  etc. 

fJ'HOK.  r?**-*-** -t*-/*  •*  A# *tA-*€C  Jt»£-r  rtff** J- 


Area  of  aircraft  requiring  repair,  if  any: 


*  fit? 


Ea*e  of  repair:  Satisfactory  Unaatiff actory  (  ) 
If  unaatiafaetory,  why? 


Overall  Effectiveness:  Excellent  (f'')  Cood  <  )  Fair  (  )  Poor  (  ) 

Comments;  , 

friActAfr  0M  fitttftr  /ie  /hjhc  r<?  -o  a»* 

Zw/ftr/JV  <*r  A-  d.  A  T  erst.  T.  /VUci  ( 3  i-KJj 

Prepared  By: 


Send  to:  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materiala  Division 
Code  6062 

Warminster,  PA  18974-5000 

Materiala  Engineering  Division 
Code  34200,  Bldg.  741 
Naval  Aviation  Depot 
«*a  Pensacola,  TL  32508-5300 


SEIF-PRIMING  ELASTOMERIC  TOPCOAT 
EVALUATION  REPORT 


Custodian  S/S-  !  _  Date  !x/ n/^ 

SH-3H,  BuNos  146049  (  )  148980  y(  152134  (  )  Aircraft  Flight  Hours 


Service  Period  Type:  Coastal  Based  yf  Ship  Based  (  }  In-Land  Based  (  ) 


General  Appearance:  Satisfactory  (tr^  Unsatisfactory  (  ) 
If  unsatisfactory, . . .  why? 


Adhesion  of  Self -priming  topcoat:  Satisfactory  {i/f  Unsatisfactory  (  ) 

Type  of  repair  required,  If  any:  Corrosion  removal,  spot  touch-up, 

sectional i2ed  repair,  etc. 

7»*  C*f  .  It  /* 

Area  of  aircraft  requiring  repair,  If  any: 

Ea-c*  of  repair:  Satisfactory  (*^f  Unsatisfactory  (  ) 

If  unsatisfactory,  why? 


Overall  Effectiveness:  Excellent  (*/)  Good  (  )  Fair  (  J  Poor  (  J 


Comments;  AtrwZ* 


Prepared  By: 

Send  to.  NAVAL  AIR  DEVELOPMENT  CENTER 
Aero  Materials  Division 
Code  6062 

Warminster,  PA  10074  5000 

Materials  Engineer-log  Of  vision 
Code  34200  Bldg.  741 
Nava)  Aviation  Depot 
NAS  Pensacola,  FI  32500-5300 
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Section  m 


Fijur*  3*1.  Skin  Plating  Diagram 
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F-18  FIELD  EVALUATION 


| 

h 


MEMORANDUM 


tx 


Date:  30  Nov  88 

From:  James  E.  Spinks,  Jr.,  Corrosion  Specialist,  NAESU  Dec  Bc'aufcrc,  SC 

To:  Charles  Hegedus,  NAVAIRDEVCEN 

Sub j :  FIELD  EVALUATION  OF  POLYURETHANE  PRIMER/TOPCOAT 

1.  Purpose :  To  evaluate  subject  coating  for  ease/difficulty  of  application 
and  durability  in  a  typical  fighter  aircraft  community. 

2.  Facilities/Equipment:  The  coating  was  applied  inside  hangar  space  utiliz¬ 
ing  M1L-S-12877,  Type  II,  Size  2,  spray  equipment  which  is  the  same  facility/ 
equipment  used  for  the  application  of  M1L-C-83286  Aliphatic  Pol yurethuno  ana 
MIL-C-22750  Epoxy  Polyamide  at  this  activity. 

3.  Discussion: 

a.  Two  aircraft  were  sprayed  at  this  activity  urilizing  the  new  pmner/ 
topcoat.  Areas  sprayed  on  the  two  aircraft  are  as  follows:  L/C  flaps,  l./i: 
of  engine  intakes,  L/E  of  vertical  stabilizers,  and  portions  of  radome. 

b.  The  primer/topcoat  was  mixed/thinnad  per  NAVAIRDEVCEN  recoiniuend.it  ions , 
The  first  aircraft  was  sprayed  within  five  minutes  after  mixing/thinning;  con¬ 
sequently,  the  coating  had  a  tendency  to  run.  The  second  aircraft  was  spraycj 
after  the  admixed/thinned  coating  had  set  for  30  minutes,  which  eliminated  the 
coating's  tendency  to  run. 

k .  Findings: 

a.  Worker  acceptance  was  high  as  the  coating's  tendency  to  run  o..n  bo 
readily  overcome  through  viscosity  adjustment  and  increased  dwell  timu. 

b.  The  primer/topcoat  is  an  obvious  twine-saver  as  the  previous  primer 
application  and  drying  period  is  eliminated. 

c.  the  inherently  short  pot  life  of  the  coacing  proveJ  to  be  n..  problem 
with  proper  planning  for  typical  touch-up  applications  in  our  Southern  climate. 

d.  Durability  of  the  coating  is  apparently  equal  to  that  of  MIL-C-b32.hu 
as  the  applied  primer/copcoat  was  ro  more  eroded  than  that  of  previously 
applied  coatings  after  50  flight  hours.  The  coating  also  exhibited  very  good 
adhesion  with  no  chipping/cracking. 

e.  Thu  polymerized  pr imer/topcoot  is  much  smoother  than  that  of  MIL-C- 
83286  which  allows  for  greater  cleanability . 

f.  Color  match  was  excellent  and  very  close  to  that  of  the  Dc.Soco  vo.  iso¬ 
lated  bead  coating  applied  by  McDonnell  Douglas. 


5. 


Recommendations : 


a.  If  laboratory  and  field  corrosion  tests  prove  the  primer/topcoat  to  be 
as  effective  as  the  MIL-P-23377/MIL-C-83286  system,  expedite  availability  of 
subject  muterial  to  squadrons. 


b. 

actions 


Increased  pot  life  of 
at  the  OKA/IMA  levels 


the  primer/topcoat  would  facilitate  maintenance 
and  would  be  a  necessity  at  the  depots. 


Copy  to: 

HALS-31  AMO 
VHFA-115  AMO 
VM FA-1 2 2  AMO 
VMFA-312  AMO 
VMFA-333  AMO 
VMFA-451  AMO 
NALSU  Dec  Cecil  Field 


trip  RF.roirr 


FROM:  J.J.  Thompson,  Cod*  6063,  A/V  d  4  1  -  ,  (216)  44  1-3*503 

SUBJECT:  Al-Li  Access  Doors,  and  Unicoat  Paint 

PURPOSE :  Deliver  and  monitor  installation  of  2070-TOF.4  t  acc®  ;s  'I'm:  s  on 

F/A-18  aircraft  .  Inspect  aircraft  on  which  an  NAIXJ  developed  paint  is 
being  field  tested. 

PEACE:  NAS  Cecil  Field,  Jacksonville  FE:  I10AS  Beaufort,  Beaufort  and 

NAS  Jacksonville,  Jacksonville  FE 

DATE:  3-6  Jan  1903 

REPORT  BRIEF: 

Al-Li  Access  Doors 

Access  doors  were  successfully  installed  on  siy  F/A-10  aircraft  at  NAS 
0®cil  reld,  and  on  two  F/A-18  aircraft  at  I4CAS  Beaufort.  Two  dooi  s  u»i  e 
’ns*'  cn  each  aircraft,  one  made  of  conventional  aluminum  alloy  7076- 

T6  a  i  ne  made  of  aluminum- li  thrum  alloy  2O90-T8F.41.  The  aircraft  at 
NAS  (  •■•oil  Field  will  be  carrier  deployed,  th®  aircraft  at  MCAS  Beaufni  I 
will  he  land  based.  Details  conceiving  the  aircraft  and  the  panels  are 
listed  in  the  following  table. 


Table  1:  F/A-18  Aircraft  On  Which  Al-Ei  Access  Doors  Are  Being  Tested 


Bureau 

Sid® 

Door- 

Panel 

Part 

Custodian 

Number 

Number 

Mater  ia  1 

ID 

Number 

Side 

VFA-02 

103427 

304 

7075-T6 

1 

74A-31  3103-200  1 

!, 

2090-T8E4 l 

12 

SI A-3 l 3103- 5004 

R 

VFA-82 

1  0  34  33 

302 

7076 -T 6 

ll 

7  4  A  -  3 1  1103  -2004 

li 

2090-T8E4 1 

1 

SI  A -31  310  3-500  3 

E 

VFA-02 

163442 

30  3 

7076-T6 

3 

74 A- 31 31 n  l  -200 1 

1. 

2090-  I  8F.4  l 

1  1 

S1A-31 31 03-5004 

li 

VFA-86 

163437 

401 

7076  -Tr- 

6 

74  A  31  3103-2003 

1. 

2090-T8F.4  1 

10 

SI A-3! 3103-6004 

li 

V^A-RA 

1  6  14  33 

4  02 

7075  TO 

7 

74 A-  31  3103 -2004 

!•' 

2090-T8E4 1 

S 

SI  A-  31  3103-6003 

1. 

VFn-00 

16  344  3 

4  00 

7 07  5  - T  0 

R 

74 A- 31 3101  2004 

li 

2090- T0K4 l 

*> 

SI A-3) 3103-5003 

E 

VHFA-312 

1  r.  3 1 7  3 

7075  -TO 

2 

74A  -31 3101-200  1 

1. 

2090-T8M  1 

g 

SI  A-.31  3103-5004 

R 

VMFA-312 

163171 

7075-TO 

10 

74  A- 31  3103-20i)4 

P 

2090-T8F41 

6 

S 1  A- 31 31 0  3-500  3 

i 

The  fasteners  were  spMyrd  with  VV-L-OUO  general  Purpose  Oil  pri«r  to 
installation  per  NAVAJR  01-1A-509.  An  entry  was  mad*  in  the  1  nghnok  of 
each  aircraft,  noting  the  door  installation  and  th*  plannad  r»»nw.«|  attar 
ona  yaar.  Local  VIDS/MAF  forms  w»r»  f i 1 »d  staling  lhal  tha  covai * 
ramovad  wara  to  ba  ratainad  for  rainst a  1 1  at i on  aftar  tha  last  covers  w»r< 
returned  to  NADC.  Tha  installation  was  photographed.  Maintenance 
personnel  wara  informad  tha  prototype  doors  wara  to  b*  traahad  as 
conventional  doors  would  ba  traatad.  For  example,  if  tha  ant i i »  nos* 
barral  is  to  ba  repaintad,  the  prototype  covars  should  also  ba  i »pa » nt ad . 
Any  problems  with  tha  panel*  are  to  be  reported  to  NADC.  Tha  fasteners 
on  the  panels  will  be  painted  by  Corrosion  Control  personnel  before 
deployment  and  operation. 

Excellent  cooperation  was  received  at  both  NAS  Ocil  Field  and  IICAS 
Beaufort.  On-site  points  of  contact  are  as  follows: 

NAS  Cecil  Field:  Jim  Hoorh»ad,  N1  BA ,  A/V  860-5107 

Ish  Vi  llalva,  HAESM,  A/V  BWl-MSl 
Bill  Cromer,  McAir,  (711)  778-6071 


I1CAS  Beaufort: 


Captain  Kraps,  AAMO  MALS  31,  A/V  832-7699 
Jim  Spinks,  MAES".  A/V  832-7111 
Jerry  Lienhop,  McAir.  (803 »  522-7183 


Unicoat  Faint  Inspection 

As  time  allowed,  aircraft  were  inspected  which  had  a  new  paint.  iysl»» 
developed  at  NADC  called  Unicoat.  Tli i s  paint  ip  being  field  tested  on 
rotary  wing  aircraft  at  MAS  Jacksonville  and  on  fixed  wing  aircraft  at 
MCAS  Beaufort.  The  Unicoat  paint  was  uncondi t Iona  1 1 y  support*')  for 
liel icopters ,  and  advantages  were  appreciated  on  F/A-18  aircraft. 


At  NAS  Jacksonville,  two  aircraft  we» a  inspected  from  Helicopter  Sgnadron 
HS-1 .  An  aircraft  with  the  new  paint  (Side  Number  815)  was  compared  with 
an  aircraft  with  a  conventional  paint  system  (Side  Number  610).  The 
inspection  was  performed  with  I s It  Vi llalva,  NAESU  Detachment,  Corrosion 
Special i st . 

The  difference  between  aircraft  was  dramatic.  The  Unicoat  painted 
aircraft  appearance  far  superior.  The  conventionally  painted  aircraft 
exhibited  numerous  areas  where  corrosion  maintenance  and  touch-up  were 
reguired,  f’roblem  areas  w»re  around  fasteners,  at  break  points,  on 
leading  edges  and  exhaust  areas,  and  wher*  abrasion  occurred  e.g.  where 
the  helicopter  tie-down  ropes  abrade  the  tail,  where  fuel  lines  rest  on 
refueling,  and  on  steps.  Approximately  255  of  the  conventionally  painted 
aircraft  appeared  to  have  touch-vip  paint  applied. 

Tli*  Unicoat.  painted  aircraft  exhibited  far  superior  performance  on 
leading  edges,  break  points,  and  around  fasteners.  No  diffetenee  was 
noted  at  exhaust,  areas  and  abrasion  areas.  The  aircraft  appeared 
cleaner.  A  slight  color  difference  was  ti*( in  a  compartment  not 
exposed  to  the  sun.  The  unexposed  aiea  had  a  blue  tint,  compared  to  tli* 
exposed  area  having  a  gray  appea t an** . 


B3 


An  interview  with  AMS1  Dey ,  Corrosion  Control  Cantor  Supervisor  for  !!■■  I 

A/V  772-4703  Ext  4706,  reinforced  tho  cone  I  ur:  i  our  of  the  aircraft 

inspection.  lie  gave  the  following  ma  i  ntenarrre  rial,  a  for  Hie  aircraft  ho 
was  responsible  for  maintaining: 

Table  2:  Time  Expended  on  Corrosion  Maintenance  of  Aircraft  in  Ho- l 
During  December  1988 . 

Side  Number  Faint  System  Corrosion  DMI1II 

612  IJnicoat  7.6  Honrs 

616  Unicoat  4.7  Honrs 

610  Convent i ona 1  34.3  Honrs 

613  Conventional  26.1  Hours 

One  helicopter  (610)  had  recently  deployed  on  a  friqate.  If  was 
therefore  exposed  to  more  severe  conditions  than  those  aircraft  which 
remained  at  HAS  Jacksonville.  Upon  its  return,  21  man-hours  were 
required  to  perform  corrosion  maintenance.  Even  excluding  this 
maintenance,  the  Unicoat  painted  aircraft  required  only  253s  of  lire 
maintenance  of  the  conventionally  painted  aircraft. 

The  Unicoat  paint  had  the  fullest  confidence  of  lire  Corrosion  Work  Cottier 
of  IIS-1.  Significant  application  and  drying  time  was  saved  iisin-i  tit"  one 
coat  Unicoat  verses  the  two  coats  for  the  convent ional  paint  system. 

They  experienced  none  of  the  typical  conventional  paint  problem-  of 
chipping,  chalking,  or  fading.  The  Unicoat  paint  retained  the  desired 
blue  color  much  longer  than  the  conventional  paint.  The  short  pot  life 
of  Unicoat  was  not  a  factor.  The  only  cortcei  tt  was  "Where  ran  I  u"t 
mor»?" 

At  MCAS  Beaufort,  only  one  F/A-18  aircraft  (Side  (lumber  11)  wrl.lt  the 
Unicoat  paint  was  on  base.  One  hundred-fifty  days  had  elaps-d  si  tire  • 
paint  application.  The  aircraft  was,  inspector)  with  .Jim  Spinks,  tlAT.SU 
Detachment  Corrosion  Specialist.  This  aircraft  had  boon  paint e. t  with 
Unicoat  on  only  a  few  areas.  Much  .<f  lit"  aircraft  had  boon  repainted,  as 
was  expected.  The  only  Unicoat  areas  which  remained  wore  lb-  leading 
edges  of  the  “ngine  intake.  Those  areas  w-r  -  smoother  and  cleaner  t  la  in 
the  convent  i  ona  1  ly  painted  surfaces.  The  shot  I  pot  li|o  of  >  >t  >  i  •  -  •  >  .a  t  was 
not  considered  a  problem  for  touch-up  or  small  i««l>s.  By  waiting 
appt'  or:  ima  t  e  l  y  one-half  hour  between  mixing  and  appl i ca t i on ,  the  ■/ i  i  I  y 

of  the  paint  could  be  controlled  to  avoid  runs. 

C0HCI.I  IS  ION/ AGREEMENT :  Tit"  prototype  Al-I.i  prtttolr:  r:  »»••«;•  <*!*?:  f  n  1  ly 

installed  to  begin  field  testing.  Ki«ld  testing  of  lint  coat  slf-is  litre 
improvement  itt  performance  over  present  paint  system, 

COMMITTMENT'S : 

NADC : 

1.  Ma  l  it  ta  to  contact  with  sguad  rons  t »,  Tol  low  a  roofs  d.»or  pe,  f ., ,  m  1 1  r  *  ■  .■*  . 

2.  Contact  squadrons  after  approx  i  ma  I  e  |  y  one  yn.n  to  have  access 
doom  r  emoved  . 


NAS  Cecil  Field  and  MCAS  Beaufort: 


1.  Corrosion  Control  personnel  will  treat  fastener  areas  in  newly 
installed  panels  as  required. 

2.  VKMA-312  will  forward  negatives  of  access  door  installation  to  IIAlx.' 
through  .Jim  Spinks,  NAESU. 

3.  Squadrons  will  treat  prototype  doors  as  called  for  in  present 

pi  oceflur^s  .  Corrective  maintenance  procedures  will  be  pei  f  r,  tuned  pet 
per  NAVA1R  01-1A-509  Aircraft.  Weapon  Systems  C1»aninq  and  Cor  i  <*s  i  on 
Control.  Whsre  required,  maintenance  actions  will  be  documented  »>y 
Of'NAV  1790/60  V1DS/HAF  forms. 

1 .  Squadrons  will  retain  the  ac cess  .loots  which  were  removed.  These 
doors  will  b«  reinstalled  at  the  end  of  field  testinq  vilien  Mi« 
prototype  doors  are  t "moved. 


Copies: 


NADC  60C  2 


606 

6062  ,  P 

.  O-'ruar  ,  C .  |in.|e,|n3 

6063,  60631,  *06.32 

NAVA  I R 

5 301  HI 

W.  Ko,e| 

1 1 1 2 1 E 

D.  Jam t3 on 

COM! JAVA  I  Hl.ANT 

5221 

1. 1 Col  d.W.  Summerlin 

528 

<3.  Browne 

S'] 


Cl  ttU.ATWI  N00NE 


NAS  Cecil  Field.  C0MI.ATWI  NdOtIK .  VFA-82 ,  VFA-80 
N1 1)A  .1.  Hoorh»ad 

NAESU  I.  Vi  Halva 

MCAS  Beaufort  MAO-31,  MAI.S-31,  VMFA-  312 
NAESU  .J .  Spinks 


THIS  PAGE  INTENTIONALLY  LEFT  BLAl.'l 


P-3  FIELD  EVALUATION 
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20  APR  89 


FROM:  Maintenance  Material  Control  Officer,  Naval  Air 
Development  Center,  Warminster,  PA- 

TO:  Commanding  Officer,  Naval  Aviation  Depot, 

Naval  Air  Station,  Jacksonville,  FL. 

INFO:  Commander,  Naval  Aviation  Maintenance  Office, 

Naval  Air  Station,  Patuxent  River,  MD. 

Commander,  Naval  Air  Systems  Command  (NASC), 

NASC  HDQTRS ,  Washington,  DC. 

SUBJ:  AMENDMENT,  SPECIAL  WORK  REQUEST.  SDLM  FOR  UP-3A  148889 . 

REF  A:  Phoncon  between  Mr.  Mike  Lynn,  NADGP  JAX,  AV  942-4519  and 
LT.  R.  J.  Toth,  NADC,  AV  441-3375. 

Enel  1:  Ammendment  to  NADC's  SDLM  Special  Work  Request 
submitted  on  09  March  1989. 

Enel  2:  NADC  information  sheet  for  painting  with  UNICOAT. 

1.  As  discussed  and  agreed  upon  in  ref  A,  Request  NADC  3  SDLM 
Special  Work  Request,  special  work  item  number  nine  (9)  be 
modified  as  per  Enel  1,  item  1. 

• 

2.  This  is  to  evaluate  the  product  UNICOAT  which  was  developed 
at  NADC. 

3.  Enel  2  applies. 


1 


REQUEST  AIRCRAFT  BE  STRIPPED  AMD 
REPAINTED  WITH  UNICOAT  PAINT. 


NAVAIHSVSCOMHfcP 


INFORMATION  REQUIRED  TO  PAINT  A  P-3  WITH  UNICOAT  AT  NADEP  Jacksonville 


The  aircraft  should  be  handled  in  the  same  manner  as  if  the  standard 
paint  system  were  being  applied  except  for  the  application  of  a  primer.  The 
paint  system  on  the  inducted  aircraft  should  be  entirely  stripped.  The 
surface  should  be  inspected  and  corroded  areas  should  be  treated  accordingly. 
Then  the  aircraft  should  be  thoroughly  washed,  rinsed,  conversion  coated,  and 
rinsed  agai/i.  At  this  time  UNICCAT  can  be  mixed  and  applied  directly  to  the 
surface.  The  UNICOAT  c«n  be  purchased  from  Coatings  for  Industry,  Mr.  Jim 
Klotz,  Souderton,  PA,  215-723-0919.  The  appropriate  color  must  be  specified. 
NADC  materials  specialists  (code  6062)  will  visit  NADEP  JAX  at  the  time  of 
painting  to  witness  and  provide  advise  if  necessary.  NADC  maintenance 
personnel  should  contact  Mr.  Mike  Lynn  at  NADEP  JAX  904-772-4519  or  AUTOVQN 
942-4519.  He  can  and  will  arrange  everything  from  the  depots  side.  For 
additional  information  on  UNiCQAT  please  contact  Charles  Hegedus  215-441-1452 
or  Don  Hirst  215-441-1473  (NADC  Code  6062). 


MATERIALS  ENGINEERING 
LABORATORY 


NAVAL.  AVIATION  DEPOT 

Nava!  Air  Station 
Jacksonville,  Florida  32212-0Q1G 
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2  AUGUST  09 


BACKGROUND 

Unicoat  is  a  self-priming  topcoat  developed  by  NADC.  The  two  component 
polyurethane  high  solids  coating  is  a  corrosion  resistant  coating  for 
use  on  aluminum,  graphi  te/epoxy  composites  arid  stainless  steel 
substrates.  Benefits  of  Unicoat  include  that  it  is  lead  and  chromate 
free,  has  decreased  VOC  emissions,  lowers  the  weight  of  the  coaling 
system  and  reduces  application  time  and  labor.  Initial  field 
evaluations  have  been  conducted  on  F-14  and  SH-3  aircraft  with  good 
results.  Code  343  has  examined  these  aircraft  and  has  conducted  tests 
on  Unicoat  with  various  combinations  of  coatings.  A  non-rinsing 
conversion  coating  was  also  evaluated  along  with  the  Unicoat  system. 

SUMMARY  OF  TEST  RESULTS 

Testing  was  performed  in  order  to  determine  the  adhesion  of  Unicoat  to 
the  conventional  primer/topcoat  system  (MIL-P-B55B2/MIL-C-B32B5)  and 
the  adhesion  of  the  conventional  primer/topcoat  system  to  the  Unicoat 
material.  Adhesion  was  evaluated  after  water  immersion.  Coatings  were 
applied  to  mechanically  deoxidised  aluminum.  Adhesion  test  results 
were  excellent  for  both  samples.  This  is  important  due  to  touch-up 
applications  which  may  not  use  the  same  coating  as  was  originally 
applied  to  surfaces.  Lap  shear  results  of  Unicoat  with  conventional 
pr i m:  r /topcoat  samples  averaged  900  lbs/in”.  This  is  lower  than 
conventional  pr imer/topcoat  systems  applied  over  a  similar 
pri mer /topcoat  system,  which  have  typical  values  of  1200  lbr  'in".  There 
are  no  coating  requirements  for  lap  shear  testing  incorporate  t  in 
standard  test  methods  however,  tills  method,  which*, was  developed  locally 
many  years  ago,  has  been  used  very  successfully  for  quantitative 
comparison  of  systems  (sample  numbers  2A  through  20. 

Evaluation  was  performed  in  order  to  compare  Unicoat  to  conventional 
pr imer/topcoat  (MIL-P-8S582/MIL-C-B32B5)  systems.  Wet  and  dry  adhesion 
of  the  coatings .to  2024-T3  aluminum  substrate  was  selected  as  the  basis 
of  comparison.  The  samples  were  prepared  with  and  without  conversion 
coating,  MIL-C-3541.  Water  immersion  tests  showed  excellent  results, 
al .  samples  passed  tape  tests.  Lap  shear  test  values  were  comparable  to 
conventional  systems  with  and  without  conversion  coatings  (sample 
numbers  1A  through  IF). 

Evaluation  of  non-rinsing  chromate  conversiun  coating,  Intex  8600, 
consisted  of  applying  various  paint  systems  over  conversion  coatings 
formed  by  application  of  the  INTEX  material  to  aluminum  test  panels  and 
allowing  to  dry  without  rinsing.  All  samples  showed  blisters  and  poor 
paint  adhesion  after  water  immersion  for  4  days  at  120  degrees  F.  Lap 
shear  results  on  dry  panels  were  well  below  results  for  the  other 
systems  being  tested,  except  for  those  sprayed  with  Unicoat.  The 
Uni  coat  samples  were  not  adversely  affected  by  the  Intex  conversion 
coating  and  had  an  average  lap  shear  value  of  1230  lbs/in”,  similar  to 
normally  processed  conventional  coating  systems  (sample  numbers  3A 
through  30  . 


RECOMMENDATIONS 


Continue  to  expand  field  evaluation  of  Uni  coat  including  follow-up  on 
aircraft  previously  coated  with  Unicoat.  Areas  of  concern  Include  the 
short  pot  life,  which  is  approximately  one  hour,  the  high  viscosity  at 
VOC  compliance  thinner  concentration,  and  production  scale 
repeatabi 1 i ty  of  batches. 

EXPERIMENTAL 

MATERIALS! 

2024-T3  Alum,  panels 
Conversion  Coatings: 

a)  Intex  9680  non-rinsing 

b)  MIL-C-01706,  form  1,  method  C,  Class  1A 
F  r  i  in er  : 

a)  Koroflex 

b)  MIL-P-85582,  Type  1,  Class  1,  water  borne  epoxy 
T  opcoat : 

a)  MIL-C-B52BS,  Type  I  S<  II,  high  solids  polyurethane 

b)  Unicoi t,  high  solids  pr i mor/topcoat  polyurethane 

PANEL  PREPARATION 

Panels  were  cleaned  with  detergent,  water,  and  green  Scotch  Brite  type 
pads,  LP  0050C ,  Type  II,  Class  1,  until  the  surface  was  water  break 
free.  Panels  treated  with  Intex  8680  conversion  boating  were  abraded 
while  submerged  in  a  3  or .  per  gallon  concentration  and  allowed  to  stay 
in  the  solution  3  minutes.  They  were  not  water  rinsed.  Scmo  panels 
were  hung  vertically  and  others  hung  horizontally  to  simulate  on 
aircraft  application  of  conversion  coating.  Panels  treated  with 
conversion  coating  NIL-C-81706  were  processed  in  production  shop  93113 
using  a  current  production  batch  of  material.  The  panels  were 
di pped/r i nsed  in  water  after  chemical  treatment  per  standard 
procedures.  Panels  were  primed  using  conventional  air  spray  equipment 
to  a  dry  film  thickness  of  .6  to  .9  mils,  then  topcoated  using  air 
spray  to  a  total  dry  film  thickness  of  2  to  2.3  mils.  UnlcoAt  panels 
were  prepared  by  mixing  the  material  in  the  ratio  of  4:1,  thinning  to  a 
viscosity  of  20  seconds  in  a  1t2  Zahn  cup,  then  spraying  to  a  dry  film 
thickness  of  2  to  3  mils  using  conventional  air  equipment.  The  coating 
as  mixed  was  not  VOC  compliant. 

TESTING 

Lap  Shear:  After  coating,  samples  were  cured  7  days  at  room 
temperature,  then  bonded  in  1  Inch  width  by  0.3  Inch  overlap 
dimensions.  Shear  values  were  converted  to  lbs/in*.  Samples  were 
tested  on  an  Instron  with  crosshead  speed  of  0.03  in/mln. 

Water  Immersion  &  Tape  Test:  After  coating,  samples  were  cured  7  days 
at  room  temperature  then,  scribed  and  Immersed  in  deionized  water  at  120 
degrees  F  for  4  days.  After  removal  they  were  visually  inspected  for 
defects  such  as  softening,  wr 1 nkl 1 ng , • bl i storing  or  any  other  coating 
deficiency.  Samples  were  air  dried  at  room  temperature  for  2  hours  and 
then  tape  tested  using  MIL-T-21373  masking  tape  over  the  scribed  area. 


F  8 


LAB  REPORT  343-5-B9 
Code  343s PB 
Page  3  of  4 


SAMPLE  Ills 

EVALUATION! 

EVALUATION! 

a) 

WATER  IMMERSION 

", 

MATERIAL 

JaB  *™  mm  mm  aa^  mj  mm  mm^  mm  mm  Mg  —  —m  mm  ^B  mm 

SHEAR,  PS I 

u> 

TAPE 

1A 

MIL-C-B1706 

tS  35  £3  33  S3  52  55  S3  35  IS  C2  S3  35  —  1  51  SCI  333 

M£AN=2B33, 

a) 

f  33“  33  mm  t%  35  m£  39  53  53  953  39  S3  65  J5  35  «  5.  33 

VERY  GOOD 

IOROFLEX  PRIMER 

STD  DEV-70 

b) 

PASS  TAPE  TEST 

MIL-C-85285 

PRIMER  FAILURE 

IB 

MIL-C-01706 

MEAN- 1 253 , 

a) 

GOOD 

M IL-P-B5582 

STD  DEV-92 

b) 

PASS  TAPE  TEST 

MIL~C-85285 

PRIMER  FAILURE 

1C 

M I L-C-8 1 706 

MEAN= 1973 , 

a) 

EXCELLENT 

UN I COAT 

STD  DEV- 1 27 

b) 

PASS  TAPE  TEST 

COHESIVE  FAILURE  IN  UN I COAT 

ID 

K0R0FLEX  FRIMER 

MEAN-1 733, 

a) 

POOR;  BLISTERS 

MIL-C-85285 

ETD  DEV=1 15 

b) 

FAIL  TAPE  TEST 

PRIMER  FAILURE 

IE 

MIL-P-85582 

MEAN” 1183, 

a) 

VERY  GOOD 

M1L-C-05285 

STD  DEV” 104 

b) 

PASS  TAPE  TEST 

PRIMER  FAILURE 

IF 

UN I COAT 

MEAN” 1 160, 

a) 

EXCELLENT 

STD  DEV" 144 

b) 

PASS  TAP'E  TEST 

UN I COAT  FAILURE 

2A 

UN! COAT 

MEAN-827, 

a) 

EXCELLENT 

MIL-P-85582 

MIL-C-85285 

ST"  DEV-23 

b) 

PASS  TAPE  TEST 

OB 

MI  L-C-8 1706 

MEAN” 1080, 

a) 

EXCELLENT 

UN I COAT 

MIL-P-85582 

MIL-C-85285 

STD  DEV”432 

b) 

PASS  TAPE  TEST 

2C 

MIL-C-01706 

MEAN”705 , 

•  ) 

EXCELLENT 

MIL-P-85582 

MIL-C-85285 

UN I  COAT 

STD  DEV-396 

b) 

PASS  TAPE  TEST 

3  A 

INTEX  8680 

MEAN=587 , 

a) 

POOR;  SEVERE  BLISTERS 

1  0R0FLEX  PRIMER 

STD  DEV” 101 

b> 

FAIL  TAPE  TEST 

MIL-C-85285 

PRIMER  FAILURE 

OB 

INTEX  0680 

ME AN” 560, 

a) 

POOR}  GRAINY 

MIL-P-85582 

STD  DEV-53 

b) 

2  FAIL,  2  PASS  TAPE  TEST 

MIL-C-85285 

PRIMER  FAILURE 

3C 

INTEX  8680 

MEAN" 1227, 

a) 

POOR;  BLISTERS,  GRAINY 

UN I  COAT 

STD  DEV-110 

B) 

FAIL  TAPE  TEST 

CONVERSION  COAT  FAILURE 
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PURPOSE:  An  experimental  coating  (UNICOAT)  was  applied  to  P-3 

aircraft  BUNO  148889  at  the  request  of  the  operating  squadron. 

The  coating  system  used  was  a  two  part  polyurethane  developed  by 
the  Naval  Air  Development  Center  (NADC) .  The  major  advantage 
that  this  system  has  over  the  conventional 

MIL-P-B5582/MIL-C-85285  is  that  it  contains  no  chromates,  is  lead 
free  and  requires  no  primer.  The  following  report  gives  the 
application  parameters  used  to  coat  the  aircraft,  deficiencies 
noted  and  recommendations  concerning  the  use  of  this  new  material. 

BACKGROUND:  NADC  initially  requested  that  NADEP  JAX  Code  343  test 

their  new  coating  formulation  in  March  of  1989;  their  biggest 
concern  was  our  response  to  the  adhesion  of  the  coating  over 
common  aircraft  materials.  In  response,  tests  were  conducted  to 
determine  the  wet  and  dry  adhesion  properties  of  the  material  over 
deoxidized  and  deoxldlzed/converaion  coated  aluminum.  The  results 
of  our  effort  are  given  In  enclosure  (1),  which  essentially 
concludes  that  the  new  coating  has  excellent  wet  and  dry  adhesion 
to  both  types  of  surfaces.  Code  343  made  changes  to  the 
pr i ml ng/pal n t 1 ng  materials  in  1982  and  has  made  It  known 
throughout  the  Navy  and  industry  that  no  material  changes  to  the 
present  system  be  made  locally  unless  it  {demonstrates  excellent 
wet  adhesion  over  deoxidized  (no  conversion  coating)  aluminum.  It 
is  believed  that  to  do  so  would  seriously  jeopardize  the 
effectiveness  of  the  paint  system  to  adequately  protect  aircraft 
exteriors  from  corrosion;  that  any  proposed  new  system  that  could 
not  offer  the  advantages  gained  in  1982  would  be  a  step  in  the 
negative  direction. 

Tests  were  2  Iso  conducted  on  the  adhesion  of  the  proposed  coating 
to  the  standard  coating,  in  case  the  need  should  arise  to 
overpaint  an  existing  system.  These  test  results  were  also 
excellent  and  are  also  given  in  enclosure  (1). 

NADEPs  Pensacola  and  Norfolk  have  applied  the  new  UNICOAT  paint 
system  to  several  aircraft  including  three  H-3  helicopters  and  one 
F-14.  Code  343  personnel  had  the  opportunity  to  inspect  all  of 
these  aircraft.  In  every  case,  including  one  H-3  that  was  painted 
without  the  benefit  of  a  conversion  coating,  the  UNICOAT  appeared 
to  be  performing  well.  Enclosure  (2)  summarizes  our  Inspection 
results  of  the  F-14. 

The  operating  activity  for  P-3  BUNO  148889  is  NADC,  since  the 
aircraft  was  scheduled  Into  NADEP  JAX  for  SDLM,  we  were  requested 
to  apply  the  new  paint  system  to  the  aircraft  so  that  NADC  could 
closely  monitor  its  effectiveness.  NADC  agreed  to  supply  the  paint 
to  NADEP  JAX. 

APPLICATION  PARAMETERS:  P-3  BUNO  148889  was  processed  as  follows: 

-THE  SURFACES;  ailerons,  flaps,  and  rudder;  were  removed  and 
routed  for  stripping,  corrosion  treatment  and  rework.  After 
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rework,  these  surfaces  were  cleaned  and  conversion  coated  IAW 
LPS/JX  343-108,  and  painted  using  UNICOAT,  Batch  #393242, 
manufactured  by  Coatings  For  industry  (CFI).  Code  343  conducted 
tests  on  the  paint  prior  to  application  (enclosures  3  and  4). 

These  tests  showed  that  the  pot  life  of  the  material  was  less  than 
one  hour,  and  that  the  initial  viscosity  wae  too  high  for  spray 
application.  Thinning  the  material  with  MIL-T-81772  to  420  VOC 
did  not  reduce  the  paint  to  a  sprayable  consistency.  In  order  to 
obtain  a  sufficient  reduction  in  viscosity  of  the  material,  21  to 
23  seconds  in  a  #2  Zahn  cup,  the  material  was  thinned  above  420 
VOC  and  was  applied  to  the  surfaces.  Application  of  the  coating 
went  smoothly,  painters  were  favorably  impressed  with  the 
wetability  and  flowout.  Representatives  from  NADC  and  Code  343 
were  present  when  the  material  was  mixed  and  applied.  Code  343 
conducted  water  break  free  tests  on  Isolated  areas  of  the  surfaces 
2  hours  prior  to  painting  to  assure  cleanliness;  there  was  no 
evidence  of  any  water  breaks.  A  test  panel  was  forwarded  to  CFI 
so  that  the  company  could  precisely  color  match  the  batch  of  paint 
needed  to  paint  the  airframe  with  the  color  applied  to  the 
surfaces. 

-THE  AIRFRAME,  was  stripped,  corrosion  treated  and  conversion 
coated  I  AW  LPS/JX  342-124-89  and  LPS/JX  3,42-151-89  prior  to 
rework.  After  rework,  the  aircraft  was  cleaned  I  AW  LPS/JX 
343-108  in  Hanger  868  (paint  facility)  and,  within  8  hours,  was 
transported  to  Hanger  101S  where  the  starboard  side  of  the 
aircraft  received  a  conversion  coating.  The  following  day,  the 
aircraft  was  transported  back  to  Hanger  868  and  was  recleaned 
using  a  detergent  wash  IAW  LPS/JX  343-108.  The  materials  used 
for  these  process  steps  are  given  in  enclosure  (5) . 

UNICOAT  Batch  #893297,  was  received  from  CFI  two  days  prior  to 
application.  Tests  were  conducted  by  Code  343  to  determine 
viscosity,  pot  life,  dry  time,  gell  time,  wet  and  dry  tape 
adhesion  tests.  As  with  the  previous  material,  Batch  #893297 
failed  to  meet  the  pot  life  and  VOC  requirements  and  gelled 
within  2  hours  after  thinning  with  MIL-T-81772  to  420  VOC 
(enclosure  6).  Examination  of  the  pot  life  sample  showed 
considerable  foaming  of  the  material. 

A  second  test  was  performed  to  determine  if  the  UfJICOAT  could  be 
successfully  sprayed  on  the  aircraft.  The  test  was  performed  in 
the  paint  hanger  where  the  temperature  was  in  excess  of  88  degrees 
F  and  the  humidity  was  greater  than  90  percent.  Five  gallons  of 
the  material  were  mixed.  Two  2.5  gallon  samples  were  thinned,  one 
using  approximately  1  quart  of  MIL-T-81772  thinner  to  attain  420 
VOC,  the  other  using  2  quarte  of  MIL-T-81772  to  attain  a  sprayable 
viscosity  of  23  seconds  in  a  #2  Zahn  cup,  which  was  approximately 
474  VOC.  Each  of  the  portions  were  placed  in  a  paint  pot  and  the 
stirrer  was  turned  on.  Viscosity  readings  were  taken  15  minutes 
after  thinning  and  then  every  5  minutes  to  determine  the  useful 
pot  life  of  the  material.  The  results  of  the  time/viscosity  data 
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are  given  In  Enclosure  (7) .  From  this  data  the  pot  life  was 
defined  as  one  hour  from  the  time  of  mixing  until  end  of 
clean-up.  The  mixing  Instructions  used  in  production  were  derived 
from  this  experiment  and  are  defined  in  enclosure  (8).  There  was 
evidence  of  gassing  in  both  of  the  samples  mixed.  Gassing  was 
noted  after  38  minutes  in  the  sample  which  was  thinned  to  the  VOC 
compliance  of  420  g/1.  In  the  second  sample,  which  was  thinned  to 
23  seconds  in  a  *2  Zahn  cup  (approximately  474  VOC)  gassing  was 
not  observed  until  60  minutes  after  mixing.  While  testing  has  not 
yet  verified  the  reason  for  this  phenomenon,  it  is  suspected  that 
moisture,  possibly  from  one  or  some  of  the  pigments  in  the  paint 
may  be  the  cause. 

During  mixing  of  the  UNICOAT  to  be  applied  to  the  airframe  each 
sample  of  2.5  gallons  was  thinned  to  23  seconds  in  a  *2  Zahn  cup 
and  recorded.  No  sample  was  used  for  longer  than  30  minutes  after 
mixing.  The  airframe  was  painted  within  50  minutes  after  starting 
The  temperature  was  85  degrees  F  and  55  percent  relative  humidity. 
After  curing,  thickness  measurements  were  taken  at  random  on 
several  areas  of  the  airframe  utilizing  an  eddy  current  device. 
Results  were:  LH  Fuselage  3.7  mils,  RH  Fuselage  3.9  mils,,  Vert. 
Stab.  3.7  mils,  iloriz.  Stab.  4.0  mils,  Flfaps  3.9  mils.  Rudder  3.6 
mils.  These  measurements  meet  the  desired  2  to  4  mils  dry  film 
thickness.  60  degree  Gloss  readings  were  taken  on  the  airframe 
with  a  range  of  6  to  7.  This  fails  the  preliminary  MIL 
specification  for  camoflage  colors  which  requires  a  maximum  value 
of  5.  Wet  tape  tests  were  also  performed  with  good  adhesion 
results  except  in  an  area  where  oil  contamination  was  suspected. 

RECOMMENDATION:  The  UHIC0AT  paint  system  can,  potentially,  solve 

a  grea»  number  of  problems  for  the  NADEPs ,  specifically-  problems 
associated  with  hazardous  waste  minimization.  In  addition,  time 
arid  material  savings  can  also  be  expected  with  this  new  material. 
However,  the  present  formulation  presents  problems  for  the  NADEP 
that  cannot  be  overlooked.  While  the  pot  life  problem  could  be 
resolved  by  using  plural  component  mixers,  the  Initial  viscosity 
is  too  high  to  be  sprayed  within  the  420  VOC  requirements  for 
aircraft  exteriors.  These  application  problems  may  be  resolved  by 
other  coating  manufacturers  in  the  near  future  as  interests  in  the 
new  technology  grows  throughout  the  industry.  Presently,  NADEPs 
Pensacola  and  Norfolk  are  going  forward  with  plans  to  utilize  the 
material  In  production  despite  the  deficiencies.  Locally,  Code  343 
plans  to  pursue  the  use  of  this  material  by  using  plural  component 
equipment  (NADEP  JAX  does  not  presently  own  any  of  this  equipment) 
to  spray  small  parts.  Since  most  of  the  aircraft  initiatives  in 
the  component  paint  rhop  seem  a  logical  choice  to  work  out 
processing  problems. 
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TEI  343-1178-89 
NADC  P-3A ,  B/N  148889 

Unicoat  is  a  2  component  urethane  self-priming  topcoat  developed 
by  NADC.  It  is  a  corrosion  resistant  coating  -for  use  on 
aluminum,  graphi te/epoxy  composites  and  carbon  and  stainless 
steel  substrates.  Benefits  of  Unicoat  include  that  it  is  lead  and 
chromate  -free,  has  decreased  VOC  emissions,  reduced  weight  of  the 
coating  system  and  application  time  and  labor. 

NADC  has  requested  their  P-3A,  B/N  148889  aircraft  be  painted  with 
Unicoat  at  this  facility.  Paint  IAW  this  TEI. 

1.  Upon  receipt  of  Unicoat  material ,  submit  a  sample  to  343  for 
anal ysi s. 

2.  Request  all  exterior  control  surfaces  be  painted  at  one  time 

if  possible.  3.  1  week  prior  to  painting  aircraft  inform  343  to 

arrange  a  meeting  with  NADC,  CFI,  3M  and  Alameda. 

4.  DC  NOT  apply  primer  to  any  exterior  control  surfaces. 

5.  Strip,  clean  and  conversion  coat  all  exterior  control  surfaces 
IAW  LPS/JX  343-108  and  TEI  342-0491-89. 

6.  Mixing  Unicoat. 

6.1  Add  slowly  while  stirring  1  Volume  of  component  II  to  4 
Volumes  of  component  I.  DO  NOT  THIN. 

NOTE:  Pot  life  is  aprox.  1  hour  at  70F,  50/C  RH. 

7.  Apply  Unicoat  to  control  surfaces  to  a  final  dry  film 
thickness  of  2  to  4  mils. 

8.  DO  NOT  USE  UN I COAT  ON  RADOME  AND  BLADE  ANTENNA.  Per  TEI 
332-228-89  item  2.7,  on  these  areas,  prime  and  topcoat  as  required 
using  Deft  clear  primer  Ol-X-5  and  MIL-C-83286  or  MIL-C-85285. 

9.  After  SDLM  rework,  clean  aircraft  IAW  LPS/JX  343-108  using 
green  Scotch  Brite  type  pads. 

10.  Conversion  coat  only  STBD  side  of  aircraft,  IAW  LPS/JX 
343-108.  Masking  is  not  necessary  on  Port  side  of  aircraft  to 
prevent  overspray. 

11.  Clean  aircraft  prior  to  paint  IAW  LPS/JX  343-108  using  white 
Scotch  Brite  type  pads. 

12.  Dry  and  Mask. 

13.  Mix  Unicoat  IAW  step  5. 

14.  Apply  Unicoat  to  aircraft  to  a  final  dry  film  thickness  of  2 
to  4  mils. 

15.  Stenciling  shall  use  Unicoat  to  mark  the  aircraft. 

16.  Apply  rain  erosion  tape  3M  Co.  #8650,  adhesion  promotor  3M 
Co.  #Q6,  and  edge  sealants  3M  Co.  #EC2216  and  #EC3532,  per 
on-site  instructions  from  343  and  3M  Co.  representati ve. 
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ROUTING  INSTRUCTIONS 

Problems  which  involve  matefUl  »hall  be  forwarded  Jiteci  lo  the  Material  Management  Orpaiimrni  (Mutrn1.  1*1  aiming 
Division)  (of  veiifiraiioa  o(  material  shortages  before  submission  to  the  NfcSO 
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1  Uni  coat  batch  *1893242  was  tested  per  preliminary  Military 
Specification  MIL-C-XXXX (AS)  dated  15  DEC  19B8  sec.  3.6.4 
Viscosity  and  3.6.5  Pot  Life,  ref.  MESR  343-1290-89. 

The  material  when  mixed  and  thinned  to  VQC  compliance  of  420  tj/1 
failed  both  viscosity  and  pot  life. 

3.6.4  Viscosity  requirement; 

After  thinned  to  maximum  VOC  content  (420)  grams/liter  of 
paint)  not  to  exceed  45  sec.  in  a  tt4  Ford  cup. 

Test  results:  57  sec. 

3.6.5  Pot  Life  requirement: 

Paint  prepared  as  in  3.6.5  after  1  hour  in  a  closed 
container  not  to  exceed  70  sec. 

Test  results:  207  sec. 


NADC  will  be  present  to  assist  during  the  application  of  Unicoat 
to  the  external  control  surfaces.  The  Lab  test  results  and 
concerns  have  been  discussed  with  NADC. 
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MATERIALS  ENGINEERING  SERVICES  R.  EST 
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MATERIALS  ENGINEERING  OIVISION,  NAVAL  AVIATION  OEPOT 
NAVAL  AIR  STATION,  JACKSONVILLE.  FLORIOA  32212  0016 
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The  Unicoat  self-priming  topcoat  was  tested  as  follows: 

1.  Viscosity  -  required  in  preliminary  specif ioation  to  be  <  45 
seconds.  The  initial  viscosity  of  this  material  was  57 
seconds. 

2.  Pot  life  -  a  viscosity  after  1  hour  in  a  closed  container  is 

required  to  be  <  70  see.  The  final  viscosity  of  this  batch  of 

material  was  207  sec.  The  coating  mix  gelled  within  0  hours 
of  mixing. 

3.  Dry  time  -  the  coating  was  set  to  touch  within  2  hours  and 
dry  hard  within  0  hours. 

4.  Tape  test  -  after  8  hours  drying  time  in  air,  1*  wide  masking 

tape  was  applied  and  removed  one  hour  later.  Mo  marring  of 

the  surface  occurred. 


Wet  tape  test  -  There  were  blisters  on  the  surface  of  the 
coating  after  4-day  'immersion  in  120  F  tap  water.  The  tape 
removed  small  chips  of  the  coating. 
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PROCESSING  PROCEDURES  FOR  UNICOAT  AIRFRAME  B/N  148889 

1.  SCRUB: 

Cleaning  Compound 
NSN :  6850-01-184-3182 
MIL-C-87936  TY  I 

3M  Co.  #7447  abrasive 

Water  Rinse  when  finished. 

2.  STEAM  CLEAN: 

Steam  Cleaning  Compound 
Heavy  Duty  *  101 
Gator  Sales,  Inc. 

Jacksonville,  FL  32210 

3.  WASH: 

Cleaning  Compound 
NSN:  6850-01-184-3182 
MIL-C-87936  TY  I 

3M  Co.  #7447  abrasive  Red  Scotch  Brite  Pads  -  Open  Purchase 

4.  CONVERSION  COAT: 

ONLY  Starboard  Side  of  airframe 
MIL-C-8 1733 ,  Class  1A,  Form  II,  Method  A 

5.  WASH: 

Cleaning  Compound 
MIL-C-87936  TY  1 
NSN:  6850-01-184-3182 

Port  Side  of  airframe: 

3M  Co.  #7447  abrasive  Red  Scotch  B^ite  Pads  -  Open  Purchase 
Starboard  side  of  airframe: 

3M  Co.  non-abrasive  White  Scotch  Brite  Pads 
NSN:  7920-00-171-1534,  7920-00-151-6120 


Normally  use:  Spartan  Soap  SD20 
Open  Purchase 


Butyrate 

NS':  8010-00-165-5592 
MI  T-6069A 

■-tc.il-* 

Red  Scotch  Brite  Pads  -  Open  Purchase 


6.  MASK: 

3M  Co.  Masking  Tape  - 
MIL-T- 21595 

Barrier  Paper,  Size: 
NSN:  8135-00-543-6573 
MIL-B-121  TY  II 

Kraft  Paper,  Size:  36 
NSN:  8135-00-160-7769 

Cl D  AA-203- A  TY  I 


Open  Purchase  Sizes:  1/2’,  1*.  2 


1 2  *  Size:  36' 

NSN:  8135-00-224-8885 

MIL-B-121  TY  II 

Size :  48  * 

NSN:  8135-00-160-7768 

CID  AA- 203- A  TY  I 


7.  PAINT: 

AIRFRAME: 

Unicoat  Gray  Self-Priming  Topcoat,  Color  #36375 
Batch  #893297  (Surfaces  used  Batch  #89242) 

MFG.  By:  Coatings  For  Industries 


m 


MARKINGS: 

Camo  Blue  Polyurethane  Topcoat,  Color  *35237 

NSN :  8010-01-117-7693 

MIL-C-33286B 

PROPELLER  TIPS: 

Primer  44-GN-7,  Deft 

MIL-P-85582 

TY  I  Class  I 

Red  Lacquer  Topcoat 
NSN:  8010-00-634-7320 

TT-L-32A ,  AM  1,  TY  2 

ANTENNA  COVERS: 

Clear  Epoxy  Primer  01-X-5,  Deft 

Camo  Gray  Polyurethane  Topcoat,  Color  *36375 

MIL-C-83286B 

NSN:  8010-01-017-2480 

8.  MISCELLANEOUS  WORK 

LEADING  EDGES: 

Rain  Erosion  Protection  ( 

3M  Co.  *8650  Rain  erosion  resistant  tape 
3M  Co.  *86  Adhesive  film  promoter 
3M  Co.  #EC3532  Edge  Sealanat 
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MATERIALS  ENGINEERING  DIVISION.  NAVAL  AVIATION  OEPOT 
NAVAL  AIR  STATION.  JACKSONVILLE.  FLORIOA  32212-0016 
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The  Unicoat  self-priming  topcoat  was  tested  aa  follows; 

1.  Viscosity  -  required  ^in  preliminary  specification  to  be  <  45 
seconds.  The  initial  viscosity  of  this  material  was  41 
seconds  in  the  *4  Ford  cup. 

2.  Pot  life  -  a  viscosity  after  1  hour  in  a  closed  container  is 

required  to  be  '  70  sec.  The  final  viscosity  of  this  batch  of 

material  was  unable  to  be  tested.  The  material  had  partially 
gelled  within  the  hour. 

3.  Dry  time  -  the,  coating  was  set  to  touch  within  2  hours  and 
dry  hard  within  8  hours. 

4.  Tape  teat  -  after  8  hours  drying  time  in  air,  1*  wide  masking 

tape  was  applied  and  removed  one  hour  later.  No  marring  of 

the  surface  occurred. 

5.  Wet  tape  teat  -  The  wet  tape  test  results  will  be  reported 
after  the  test  is  compete. 
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Mi  H  UNICOAT  Batch  tt  893297  an  follows* 


ONE  HOUR  POT  LIFE,  timed  from  the  adding  of  tha  catalyst  to  resin 
until  the  end  of  clean-up. 

1.  co  not  shake  resin  on  a  paint  shaker. 

2.  Add  catalyst  to  resin  in  a  1  to  4  volume  ratio. 

3.  Mechanically  stir  for  5  minutes. 

4.  Thin  paint  to  23  to  25  sec.  in  a  #2  Zahn  cup  using 
MIL-T-81772.  This  should  be  appro:'..  2  quarts  of  thinner 

for  each  2.5  gallons  of  paint  (4  quarts  thinner  for  5  gallons 
pai  nt  >  . 

5.  Mi::  first  batch  of  paint  at  one  time,  then  wait  15  minutes, 
and  mi::  the  ne::t  batch,  due  to  the  short  pot  life. 

6.  Using  conventional  air  spray  equipment  apply  one  crosscoat 
to  aircraft. 

7.  If  paint  begins  to  spray  poorly,  or  too  thick,  discontinue 

use  and  begin  with  a  more  recently  mined  batch,  of  paint.  /rC 
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NAVAL  AIR  DEVELOPMENT  CFtlfER 
Ae^rspace  Ma- trials  Division 
Warminster,  PA  18974-5000 


TRIP  REPORT 

rr-HH:  W>lliam  J.  Green,  Cede  6062,  A/V  441  -1644,  (215)441-1644 
f  I IfTu'il  :  nt, serve  and  assist  in  the  application  of  UNICOAT  to  a  P-3 
n  Art:  MADCr  Jacl sonvi lie,  FL 
DA  IE  Of  REPORT!  16  August  1°89 

On  2-5  August  1989,  Mr.  William  J.  Green  visited  NADEP  Jact sonvi lie  to 
observe  and  aid  in  the  painting  of  a  P-3  from  NAL'C  with  UNICOAT.  80 
gallons  of  UUICOAT  were  sent  to  NADF.P  Ja::  from  Coatings  For  Industry  on  1 
Augur  I  1989.  Prior  to  paintinq,  Mr.  Michapl  Linn  of  the  Materials  Lab  at 
MAI  FP  .la;:  l  os*  ed  this  batrh  of  UNICOAT  to  determine  the  pot  life  for  2 
varied  initial  pray  viscosities.  One  sample  was  prepared  by  thinning 
UlltCflAT  with  Mil-!  917^2  to  an  initial  spray  viscosity  of  29  seconds  usinq 
a  ,'alvn“7  .  jsi.o-i  t,-  cup  which  corresponds  to  a  volatile  organic  compounds 
(VO!)  rnnfenl  nf  420  g/1  (topcoat  compliant).  The  viscosity  increased  to 
'■5  =ei  onds  after  a  duration  nf  30  »iinutes.  After  45  minutes  the  viscosity 
t  n<r  eased  to  61!  seconds.  Ttie  second  sample  was  thinned  to  an  initial  spray 
viscosity  of  23  seconds  or  a  VOC  nf  470  q/l.  The  viscosity  increased  to  25 
seconds  after  30  minutes,  31  seconds  after  45  minutes,  and  59  seconds  after 
60  minutes.  Based  on  this  information,  Mr.  Linn  decided  to  paint  the  P-3 
with  i IN I COAT  at  an  initial  spray  viscosity  of  23  seconds  since  this 
|iro/’des  a  useable  pot  life  of  about  45  minutes. 

Mu  3  August  1 989 ,  at  ,  the  P-3  was  pretr mated  using  a  chromate 
.  (in  c  i  on  coaling  Ult  1  •  C- 81  706)  on  the  right  side  only.  Prior  to  this, 
th'»  F  •  *  had  been  stripped,  cleaned  and  deo::idi.*ed.  Thus  the  left  side  of 
III®  P  ’  hud  n««  nr  el.r  eal  meut  nLhor  than  a  cleaned  and  deoxidized  surface. 

n.,  i\  A' ig> i -•  I.  1  909,  i i.i r '  hot, ire  painting,  UNTf.nAF  was  thinned  with  Mi  1  — 

I  PI  7  77  to  a  viscosity  of  73  73  seconds  in  5  prescure  pots.  The 
I  eir.int  atnr  e  was  P5”F  with  a  relative  humidity  of  55''..  At  1820,  10  painters 
-Tailed  painting  t|>e  n.  *  with  UWCflAT  using  conventional  air  atomizing 
■  •'i'll  |Mii‘’i't  .  The  nut  i>e  painting  prefect:  tnol  55  minutes,  however  the  supply 
1  It  ‘ !  I  fin  i  was  used  and  replenished  at  sur  h  a  rapid  rate  that,  at  no  point 
ua  -  iiMir.fiAT  allowed  in  'it  hi  the  pr  oo,in  p  pots  for  more  than  30  minutes. 

U"1  0  ga lines  nf  th=  47  gallons  of  thinned  UMICOAT  (28  gal  base,  7  gal 

•  >•  U  t,  arid  7  ga)  thinner  )  was  used  to  paint  this  aircraft. 

“nun  completion,  the  entire  aircraft  was  examined.  The  paint  finish 
api'aied  if>  ho  cmnol  li  am!  uniform.  There  were  no  signs  of  outgassinq. 

it  r>'  u  was  a  5  i  nr  h  sag  on  the  I-m|  on  the  left  side  nf  the  F'-3.  There  werp 

Ilian  >  dnrr-11  mi  nnr  l.lemishee  Iruiic  nr  sags'  defected.  The  painters 
'■  pleased  with  I  lie  alulit-,  of  tins  material  lo  flow  out  and  to  form  a 

nonlli  finish.  Ihp  thirtrions  fi-.-er  the  entire  aim  aft  was  between  7.2  to 

"  .  8  Hi  I  i  5 . 
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NAVAL  AIR  DEVELOPMENT  CEN.eR 
AEROSPACE  MATERIALS  DIVISION  (CODE  606) 

WARMINSTER,  PA  10974-5000 

From:  Anthony  T.  Eng,  Protective  Coatings  Team,  (215)441-3269 
Subj:  Evaluation  Of  UN I COAT  On  NADC  P-3 
Dates  29  December  1989 

1.  On  3  August  1989,  the  NADC  P-3  (Buno  148889)  was  stripped,  cleaned,  and 
physically  deoxidized  at  NADEP  Jax.  Subsequently,  the  starboard  side  was 
pretreated  using  a  chromate  conversion  coating.  On  4  August,  low  gloss 
UNICQAT  (thinned  to  24  seconds  in  a  Zahn  #2  viscometer)  was  applied  to  the 
P-3  via  conventional  air  atomizing  equipment.  Thus  the  port  side  of  the  P- 
3  consists  of  a  chrome  and  lead-free  finishing  system. 

2.  On  27  -  28  December  1989,  the  P-3  was  examined  for  film  thickness, 
gloss,  adhesion,  and  general  appearance  by  NADC  Protective  Coatings  Team 
personnel.  The  thickness  was  between  2.0  and  2.6  mils  on  the  fuselage  and 
from  1.8  to  3.5  mils  over  the  wings.  The  60°  gloss  ranged  from  2  to  5. 
UNICOAT  passed  a  1  day  wet  adhesion  test  with  a  5A  and  a  4A  adhesion  rating 
(ASTM  D3359)  on  the  starboard  side  and  the  port  side,  respectively. 

UNICOAT  passed  a  1  day  water  resistance  test  with  no  coating  defects  such 
as  cracking,  blistering,  softening  or  discoloring  on  bnth  sides  of  the 
aircraft.  The  thickness  of  UNICOAT  over  the  test  area  on  the  starboard 
side  wus  1.8  mils  compared  to  2.2  mils  for  the  port  side.  The  general 
appearance  of  the  P-3  was  good  for  both  sides.  In  summary,  the  coating 
system  on  this  aircraft  is  in  good  condition  and  possesses  good  adhesion 
over  the  standard  chromate  conversion  pretreatment  as  well  as  the  chrome- 
free  deoxidized  pretreatment. 
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SUSJl  TEST  OND  EVALUATION  OF  UHICOAT  CN  T-34C  AIRCRAFT 

0.  FHONCON  CXATRA  <H.  IPtlMXLS)/  NADOC  (8.  TAYLOR)  OF  19  JUN  89 

1.  AS  DISCUSSED  REF  A*  REQUEST  AUTHORIZATION  TO  CONDUCT  TEST 
AND  EVALUATION  OF  UNICOAT  ON  T-34C  ACFT. 


2.  CSTXNATED  NAHHOUR  AND  NATES! AL  COST  8AVINCS  PER  AIRCRAFT 
ARE  AS  FOLLOWS! 

A.  HAHHOURSi  4  HRS  AT  023.73 
C.  MATERIALS!  MAtH  PRIMER 
PRIMER  RASE 
PRIMER  CONVERTER 
SAVINGS  ON  UNICOAT 


1  ERL 
l.S  SAL 
1.3  CAL 
1.3  SAL 
TOTAL 


0103.00 
27.  i 
(■3.71 
7A.A9 
33.3ft 
30ft. 37 


3.  UNICOAT  DOES  NOT  CONTAIN  CHROMATES  OR  HEAVY  FETAL*  AMD  ITS  L3E 
DOES  MOT  REQUIRE  THE  NEED  FOR  A  FRE-TSEAUENT  OF  ALOIIHE  OS  A 
MASH  PRIMER  THERE9Y  ELIMINATING  THE  PROBLEM  AND  COST  OF  THEIR 
DISPOSAL  AS  A  HAZARDOUS  HASTE. 

NT 


ACTION!  ....  .  . 
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NAVAVNDEPOTOPSCEN  PATUXENT  RIVER  MD 
CNATP.A  CORPUS  CHRISTI  TX 
INFO  COHNAVAIRSYSCOM  NASHIN6T0N  DC 
NAVAIRDEVCEN  WARHINISTER  PA 
C0HTRAWIN6  FOUR  CORPUS  CHRISTI  TX 
COHTRAWING  FIVE  HILTON  FL 
UNCLAS  //N1304Q// 

SUB  J:  EVALUATION  OF  UNICOAT  PAINT  ON  T-3NC  AIRCRAFT 

A.  CNATRA  CORPUS  CHRISTI  TX  231S00Z  JUN  41 

B.  PHONCON  NAVAVNDEPOTOPSCEN  CNAD0C-112J  R-  TAYLOR/CNATRA  CN-S111> 

H.  SPRINKLE  Or  21  JUL  41 

I.  IRT  REF  A  AND  AS  LAST  DISCUSSED  REF  B,  UE  HAVE  NO  OBJECTIONS  TO 
FURTHER  PARTICIPATION  IN  THE  EVALUATION  OF  UNICOAT  IF  CONDUCTED  AS 
PART  OF,  AND  UNDER  THE  AUSPICES  OF,  NAVAIR/NADC  PLANS- 

2-  THE  ABILITY  OF  UNICOAT  PAINT  TO  RESOLVE  THE  REPORTED 
UNSATISFACTORY  PERFORMANCE  OF  THE  CURRENT  PAINT  SYSTEM  SHOULD  ONLY  BE 
DETERMINED  THROUGH  A  PROPERLY  STRUCTURED  AND  EXECUTED  EVALUATION 
PLAN. 

3..  INFORMATION  FROM  UNICOAT  PAINT  EVALUATIONS  TO  DATE  ARE 
ENCOURAGING,  SUT  ARE  INCONCLUSIVE,  AND  THE  OBSERVED  PERIOD 


,R-  N-  TAYLOR,  NADOC-112.  X3L1L 
TYPIST:  CANDY,  *3175,  24  JUL  41 


J.“L.  BAUMAN,**  NAD 0C- 110,  X317S 
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INSUFFICIENT1.1  MANY  flUESTIONS  REMAIN  TO  BE  ANSWERED  BEFORE  A 
COMMITMENT  SHOULD  BE  HADE  TO  INCLUDE  LARGE  NUMBERS  OF  T-3MC  AIRCRAFT.; 
M.  TO  ENSURE  THAT  THE  UNICOAT  SYSTEM  HILL  PERFORM  AT  LEAST  EOUAL  TO  i 

THE  NAVY  STANDARD  SYSTEM,  THE  EVALUATION  PERIOD  SHOULD  BE  OF  ! 

i 

SUFFICIENT  LENGTH  UNDER  CONDITIONS  CALCULATED  TO  BOTH  ACCELERATE  AND  I 
SIMULATE  A  TYPICAL  ACI  PERIOD.  | 

S.  A  FORMALLY  STRUCTURED  TEST  AND  EVALUATION  PLAN  IS  NOW  UNDER 
DEVELOPMENT  BY  NAVAIR/NADC •  THE  ROLE  OF  THE  T-3NC  MILL  BE  DETERMINED j 

i 

BASED  ON  THE  EXTENT  OF  CONTRIBUTION  TO  THE  EVALUATION  OF  UNICOAT  AS  A  ! 
POSSIBLE  NAVY  STANDARD  SYSTEM. 

b-  NAVAVNDEPOTOPSCEN  POC  IS  MR.  R.  N.  TAYLOR  CNAD0C-112>,  AV 
3Sb-3b1b  OR  COMM  <301>  8b3-3W1b. 


R.  N.  TAYLOR,'  NADOC-112,  X3b% 

TYPIST:  CANDY,  X317S,  28  JUL  81 

‘  jTl.  BAUMAN,*'  NAD0C-11D,  X317S 

“  "unclassified 
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COMNAVAIRSYSCOM  WASHINGTON  DC 
CNATRA  CORPUS  CHRISTI  TX 
INFO  NAS  CORPUS  CHRISTI  TX 

NAVAYNDEPOTCPSCEN  PATUXENT  RIVER  HD 
NAVAIRDEVCEN  WARMINSTER  PA 
'  NAVAVNDEPOT  PENSACOLA  FL 
NAVAVNDEPOT  JACKSONVILLE  FL 
NAVAVNDEPOT  CHERRY  POINT  NC 
NAVAVNDEPOT  NORFOLK  VA 
NAVAVNDEPOT  ALAMEDA  CA 
NAVAVNDEPOT  NORTH  ISLAND  CA 
UNCLAS  //Nl 2080/ / 

SU9J:  EVALUATION  OF  UNICOAT  ON  T-34 
A  CNATRA  2315002  JUN  89 
B  NAVAVNDEPOTOPSCEN  29x6312  JUL  89 

C  MTS  NAVAIR  CODE  AIR-5304  <J.  COLL  INS) /CNATRA  CODE  N5111  (H. 
SPRINKLE)  OF  29  AUS  89 

0  NAVAVNDEPOT  PENSACOLA  LTR  LPS/PN  234E  OF  15  DEC  87 
E  CNATRA  N2  LTR  :42AM  OF  21  AUG  89 
4630402(5304 530?« 53045c 5304<4 1 1 21 E(FC 


H.  YARMALL(530402(X26025 
CAPT  M .  W.  0'BAR(530«X23547 
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1.  DUE  TO  THE  UNIQUE  SITUATION  WITH  THE  CURRENT  CORROSION  PROBLEMS 
BEING  EXPERIENCED  BY  NATRACON  T-34  ACFT,  REQUEST  FOR  EVALUATION  OF 
UNICOAT  ON  3C  ACFT  IS  APPROVED.  REFS  A  AND  B  GERMANE. 

2.  AS  DISCUSSED  REF  C.  30  EVALUATION  AND  10  CONTROL  (STANDARD 
PAINT)  ACFT  HILL  BE  TRACKED  UTILIZING  THE  56  DAY  CORROSION  CYCLE 
INSPECTION.  EVALUATION  AND  CONTROL  ACFT  WILL  BE  ASSIGNED  AS 
FOLLOWS: 


EVALUATION  ACFT 

CONTROL 

NAS  CORPUS  CHRIST! 

20 

06 

NAS  WHITING  FIELD 

10 

04 

3.  YHE  FOLLOWINC  PROCEDURES  SHALL  DE  ACCOMPLISHED  DURING  SUBJECT 
EVALUATION: 

A.  SURFACE  SHALL  BE  PREPARED  PER  REF  D  WITH  THE  EXCEPTION  OF 
AL0D1NE  APPLICATION. 

B.  MIXING  INSTRUCTIONS  ANO  APPulCATlON  PROCEDURES  OF  UNICOAT  PER 
NADC/COATINC  FOR  INDUSTRIES  INSTRUCTIONS. 

C.  INSPECTION  PROCEDURE  REPORTING  SHALL  BE  DOCUMENTED  AS  PER 
APPENOIX  I  OF  MIL-F-182S4D  AND  CORROSION  FORMS  IDENTIFIED  REF  E. 

4.  REQUEST  CNATRA  PROVIDE: 

A,  MIXING  INSTRUCTIONS  AND  PAINT  APPLICATION  PROCEDURES  TO 
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RR 

NAVAIR  PRIOR  TO  EVALUATION  START. 

B.  RESULTS  OF  ONGOING  EVALUATION/56  DAY  CORROSION  CYCLE 
INSPECTION  TO  NAVAIR  AND  NADC. 

5.  NAVAIR  POC  IS  MR.  H.  VARHALL  (AIR-530402),  AY  222-6025  OR  COM 
202-6S2-6025. 
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Corpus  Christ!  Branch 

KK1189-078 

September  12,  1989 

FROM:  Raymond  E.  Hamaker 
Maintenance  Manager 

TO:  Mr.  Bill  DeGraw 

CCAR  T-34C/T-44A  Program 

SUliJ:  EVALUATION  OF  UNICOAT  PAINTINC  SYSTEM  ON  T-34C  AIRCRAFT 
Contract  N68520-85-D-0033 

REF:  (a)  Mr.  Milton  Frontere,  N2  CNATRA,  Memo  dated  August  21,  1989 

ENCL:  (1)  T-34C  BUNO's  161840  and  161841  corrosion  charts  dated 
September  12,  1989 

1.  As  requested  by  reference  (a),  Enclosure  (1)  is  submitted  for 
the  first  56  day  inspection  after  receipt  from  ACI. 

Respectfully, 

ic  if  H  M  ,U(l  ‘1C 

Raymond  E.  Hamaker 
Maintenance  Manager 

cc:  T.  C.  Wimberly 

D.  Wliitehead 

REll/es 


P.O.  Bo*  18898  •  Corpus  Chrltll  •  Toias  78418  •  (912)  939>2S38 
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NAVAL  AIR  DEVELOPMENT  CENTER 
Aerospace  Materials  Division 
Warminster,  PA  1897A-SOOO 


TRIP  REPORT 


FROM:  Anthony  Eng,  Code  6062,  A/V  441-3269,  (215)441-3269 
PURPOSE:  Observe  application  of  UNICQAT  to  a  T-34 
PUCE:  HAS  Whiting  Field,  FL 
DATE:  12  July  1989 


On  12  July  1989,  personnel  fron  HA DC,  CNATRA,  HA DOC,  and  NADEP 
Pensacola  visited  NAS  Whiting  Field  to  observe  the  painting  of  a  T-34  (Buno 
161841)  with  a  gloss  white  UNICOAT.  This  A/C  had  been  stripped,  cleaned, 
surface  treated  (phosphoric  acid  etched  previous  day)  and  masked  prior  to 
our  arrival.  After  our  arrival,  the  A/C  was  dusted  with  an  air  gun,  and 
wiped  down  with  HEX.  Two  of  the  aore  experienced  Dyncorp  painters  were 
instructed  to  apply  UNICOAT  in  the  saae  aanner  (spray  technique  and 
thickness)  that  they  would  use  for  the  standard  polyurethane  topcoat.  One 
painter  applied  UNICOAT  on  the  right  side  of  the  aircraft  and  the  other  on 
the  left.  The  general  direction  of  application  was  froa  the  nose  to  the 
tall  and  froa  the  bottoa  to  the  top  of  the  T-34.  The  notarial  was  thinned 
with  a  standard  polyurethane  thinner  (Mil-T-81772,  type  I)  to  a  Zafcn  #2 
viscosity  of  25  seconds  and  applied  using  conventional  siphon  feed 
equipaent  (1  Qt  capacity). 

After  two  coats  were  applied,  Ken  Sanders  froa  NADEP  Pensacola 
perforaed  thickness  aeasureaents  and  found  the  values  to  range  froa  0.5  to 
1.5  alls.  The  paint  was  thin  (0.5  -  1.0  ails)  in  the  front  third  (nose 
area)  and  the  rear  third  (tail  area)  of  the  aircraft.  The  paint  in  the 
alddle  third  of  the  aircraft  (wings  and  cockpit  urea)  was  approxlaately  1.0 
-  1.5  alls.  The  painters  were  then  instructed  to  apply  another  full  coat 
to  the  entire  aircraft.  After  allowing  the  coating  to  attain  a  near  tack 
free  condition  (about  1  hr),  60°  gloss  and  thickness  were  neatured.  The 
average  gloss  over  the  entire  aircraft  was  88  which  is  coaparable  to  the 
gloss  value  required  for  the  standard  gloss  white  topcoat  (90). 

Thicknesses  were  aeasured  at  approxlaately  1.5  alls  in  the  fore  and  aft 
sections  and  about  2.3  alls  in  the  aaln  wings  and  cockpit  areas.  The  lower 
thicknesses  in  the  fore  and  aft  areas  was  deemed  satisfactory  since  these 
areas  will  be  subsequently  topcoated  with  a  standard  polyurethane.  The 
hiding  power  (opacity)  appeared  to  be  quite  good  at  these  thicknesses. 

This  level  of  hiding  was  supported  by  previous  laboratory  generated 
contrast  ratio  data  of  0.9  at  two  alls  which  is  superior  to  the  value 
required  of  white  topcoats  (0.85).  It  was  also  noted  that  a  test  panel  of 
the  glocs  white  UNICOAT  visually  appeared  to  be  whiter  than  the  standard 
gloss  white  polyurethane  topcoat. 

Only  2.5  gal  of  the  admixed  UNICOAT  was  used  to  paint  the  entire 
aircraft.  The  paint  was  supplied  la  one  gal  kits  and  nixed  cn  an  as  needed 


basis  la  order  to  lessen  Che  pot  life  problem  (sprsysble  after  90  minutes). 
Since  each  kit  was  consumed  in  approximately  40  minutes,  no  application 
viscosity  problem  was  encountered.  The  other  major  area  of  concern 
envolved  the  sagging  or  running  of  the  paint.  The  sagging  problem  (5  or  6 
sag  areas)  seemed  to  be  concentrated  on  the  right  side  of  the  aircraft 
whereas  the  left  side  showed  only  one  minor  sag  area.  The  painter  on  the 
left  side  had  a  quicker  and  wider  spraying  motion  while  producing  leas 
application  defects  (sags  or  runs)  and  thus  a  superior  finish  compared  to 
the  painter  on  the  right  side.  This  suggests  that  the  application 
procedure  and  not  the  paint  Itself  was  the  cause  for  the  sagging  problem. 
(Note:  all  the  defect  areas  will  be  sanded  and  touched  up  with  gloss  white 
UNICOAT  on  the  following  day).  Also,  the  sag  problea  was  not  considered  to 
be  a  problea  by  NADEP  Pensacola  personnel  since  they  want  to  apply  this 
material  at  no  more  than  a  Zahn  #2  viscosity  of  25  seconds  using 
application  equipment  (air-assisted  airless  with  pressure  pots)  that  would 
be  able  to  more  effectively  atomize  this  material  and  prevent  sagging 
compared  to  the  conventional  equipment  used  at  Vhltlng  Field. 

One  painter  (left  aide)  liked  the  applicability  while  the  other 
painter  (right  side)  was  unsure  of  her  Impression.  All  personnel  on  hand 
were  most  Impressed  with  the  fact  that  this  gloss  white  version  of  UNICOAT 
would  cut  maintenance  costs  and  time  via  the  elimination  of  the  chromate 
conversion  preteatment  . 'd  the  standard  epoxy  primer  (producirg  a 
completely  non-chromat  non-lead  finishing  system)  and  also  provide  good 
gloss,  hiding,  and  color  comparable  to  the  standard  polyurethane  topcoat. 


O 


Copy  To:  NADC  /  I.  Shaffer  (60C) 

NAVAIR  /  J.  Collins,  H.  Vereall  (AIR-5304) 
NAVAIR  /  D.  Jamieson  (AIR-4111) 

CNATRA  /  H.  Sr  inkle  (N5111) 

NADOc  /  R.  Taylor,  V.  Quinlan  (112) 

NADEP  Pens.  /  K.  Sanders  (34200) 

Coatings  For  Industry  /  J.  IClotz 
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MATERIALS  ENGINEERING  LABORATORY 
PRODUCT  SUPPORT  DIRECTORATE 
NAVAL  AVIATION  DEPOT 
NAVAL  AIR  STATION 
PENSACOLA,  FLORIDA  32508-5300 

From:  Kenneth  M.  Sanders,  Code  34200,  AV  922-3553 
To:  Code  6062,  Naval  Air  Development  Center, 

Attn:  Anthony  Eng 

Purpose:  Evaluation  of  new  gloss  white  formulation  of  Unicoat 


Subject:  TRIP  REPORT  ON  T-34C  UNICOAT  APPLICATION,  AT  NAS  WHITING 


1.  INVITATION:  At  the  request  of  Harry  Sprinkle,  CNATRA  Code 
N51I1,  this  writer  and  three  aircraft  finishing  painters  were 
present  for  the  first  application  of  gloss  white  Unicoat  in 
aircraft  finishing. 

2.  BACKGROUND:  In  the  spring  of  1988,  NADEP  Pensacola  was  the 
first  organization  to  apply  Unicoat  on  more  than  one  aircraft. 

One  of  the  three  aircraft  the  Depot  painted  was  not  alodined 
after  deoxidizing.  Evaluation  of  test  panels  from  this  experiment 
indicated  that  long  term  adhesion  can  not  be  assured  without 

a  1 odi ne . 

3.  PAINTING  CONDITIONS:  The  subject  aircraft  had  been  deoxidized 
the  previous  evening,  and  was  being  solvent  cleaned  prior  to 
paint  application.  The  paint  hangar  used  in  this  operation  had  no 
environmental  controls,  and  outside  air  was  used  as  make  up  air 
for  the  cross  draft  booth,  little  assurance  could  be  made  that 
the  aircraft  would  be  kept  clean  during  the  painting  operation. 

4.  DEMONSTATION:  Tom  Fuqua  and  Robert  Lloyd  of  NADEP  Pensacola 
assisted  the  DYNACORP  painters  in  the  mixing  and  reducing  of  the 
Unicoat.  NADC  had  established  the  application  viscosity  at  25 
seconds . 

5.  Using  quart  cup  guns,  rather  than  conventional  air  spray 
equipment,  two  painters  finished  the  aircraft.  The  DYNACORP 
painters  were  encouraged  to  apply  heavy  coats  to  accomplish 
hiding  and  gloss.  The  two  painters  were  not  able  to  achieve  the 
same  levels  of  success.  While  one  was  able  to  apply  a  uniform 
heavy  finish,  the  other  was  not  able  to  accomplish  the  same 
finish,  as  a  few  runs  and  sags  ruined  the  fine  Unicoat  finish. 

6.  A  sample  of  the  first  batch  of  Unicoat  was  allowed  to  sit 
while  the  aircraft  was  painted.  The  viscosity  rose  from  25  to  41 
seconds,  measured  In  a  number  2  Zahn  cup,  in  one  hour.  The 
Increasing  viscosity  appeared  to  bother  the  slower  painter  and  to 
be  advantageous  to  the  faster  one. 

7.  8ecause  hiding  was  not  obtained  in  two  coats,  a  third  coat  of 
Unicoat  was  applied.  This  resulted  In  the  desired  coating 
thickness.  Film  thickness  measurements  were  between  2-3  mils.  The 
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^icfcness.  Film  thickness  measurements  were  between  2-3  mils.  The 
coating  reflectance,  at  60°,  measured  between  85  -  92%.  The  white 
color  wac  outstanding,  whiter  than  US  PAINTS'  topcoat 
f orrnu  lotion. 


8.  POST  PAINTING  TESTS:  Two  sets  of  aluminum  anodized  panels  were 
prepared  for  coating  at  this  demonstration.  One  set  was 
scotchbiite  abraded,  deoxidized,  and  alodined.  A  second  set  was 
scotchbrite  abraded,  and  deoxidized.  Thes3  were  then  finished  by 
the  DYNACORP  painters  using  the  Unicoat.  After  a  seven  day  curing 
period,  a  panel  from  eacn  set  was  immersed  for  four  days  in  a 
120°  water  bath.  The  two  sets  of  panels  wore  tested  for  adhesion. 
No  adhesion  loss  was  seen  in  the  alodined  panels,  while  one 
failure  was  seen  in  a  unalodined  panel  which  was  exposed  to  the 
hot  water  bath.  This  test  was  repeated  and  no  failures  occurred. 

9.  CONCLUSIONS:  All  NADEP  personnel  were  pleased  by  the 
performance  of  the  Unicoat  and  would  eagerly  accept  the 
opportunity  to  use  the  same  material  on  all  CNATRA  aircraft. 
Unicoat  enables  the  finisher  to  obtain  a  smoother  finish  and 
greater  gloss  than  the  Navy's  standard  coating  system.  Tests 
performed  at  this  Depot  showed  the  adhesion  of  Unicoat  to  be 
greater  than  the  epoxy/polyurethane  system,  but  adhesion  without 
alodine  is  preparation  dependent. 


Tom  Riley,  Tom  Fuqua,  and  Robert  Lloyd,  NADEP  Code  95120  offered 
the  suggestion  that  mixing  the  Unicoat  thinner  and  applying  the 
material  in  more  even  coats  would  result  in  a  better  finish.  Cup 
guns  do  not  provide  the  flexibility  DYNACORP  needs  to  finish 
large  surfaces,  uniformly.  The  DYNACORP  painting  team  used  US 
PAINT'S  polyurethane  paint  reducer  T0006  ,  which  could  be  a  slower 
blend  of  solvent  thus  more  likely  to  slow  down  the  setting  of  the 
paint  film.  The  standard  polyurethane  paint  reducer  MlL-T-81772 
Type  I,  might  permit  a  faster  setting  time  for  the  Unicoat. 


Copy  To:  Marry  Sprinkle,  CNATRA  Co-'e  '.'Mil 
Hermon  Vermall,  NAVAIR-5304D 
Dave  Jamieson,  NAV AIR-4111 
Robby  Taylor  ar*d  Wes  Quinlan,  NADOC-112 
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DEPARTMENT  OF  THE  NAVY 

NAVAL  AVIATION  DEPOT 
BUILDING  92 

NAVAL  AIR  STATION  _  _ _  _ 

IN  TO 

PENSACOLA  FLORIDA  32508  9300 

13070 

342/0100:KMS 

2  8  NOV  1989 


From:  Commanding  Officer,  Naval  Aviation  Depot,  Pensacola 

To:  Commanding  Officer,  Naval  Air  Systems  Conmand,  Washington  D.C. 

(Attn:  J.  Thompson  AIR-5304B3) 

Commanding  Officer,  Chief  of  Naval  Aviation  Training,  Naval  Air  Station, 
Corpus  Christi,  TX  (Attn:  B.  Sprinkle  N5111) 

Subj ?  LABORATORY  REPORT  ON  THE  EVALUATION  UNICOAT  FINISHED  AIRCRAFT,  BUREAU 
NUMBERS  162623  AND  162631 

Ref:  (a)  Meeting  with  CNATRA,  NADC,  and  NAVAVNDEPOT  PNCLA,  in  NAS  Corpus 

Christi,  of  10  October  1S89 

Enel :  (1)  One  copy  of  NAVAVNDEPOT  PNCLA  Materials  Laboratory  Report  N488-89  of 

6  November  1989 

1.  As  requested  in  reference  (a),  an  evaluation  of  the  subject  aircraft  had  been 
performed.  The  report  of  this  action  is  forwarded  in  enclosure  (1). 


VYES 
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O.N.  HAYE 
By  direction 


opy  to: 

aval  Air  Development  Center,  Warminster  PA  (6062) 
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MATERIALS  ENGINEERING  LABORATORY 
NAVA1R  ENGINEERING  SUPPORT  OFFICE 
NAVAL  AVIATION  DEPOT 
NAVAL  AIR  STATION 
PENSACOLA,  FLORIDA  32508-5300 


IN  REPLY  REFER  TO 


Code  34200 


LABORATORY  ANALYSIS 


C0MNAVAIRSYSC0MS  (AIR-5304),  NATO  (CODE  N5111) 


NAS  Corpus  Christi  Trip  Report  of  10  Oct  89 


N488-89 


iocntification 


EVALUATION  OF  GLOSS  WHITE  UNITCOAT  ON  T-34C  OVER  NON-ALODINED  ALUMINUM  SURFACE 


Ref:  (a)  Phoncon  between  Paul  Rippe,  U.  S.  PAINTS,  (817)498-6185,  and  K.  M. 
Sanders,  Code  34200,  NADEP  Pensacola,  of  12  October  1989 

(b)  Meeting  between  Steve  Harrington,  AKZO  Coatings,  (803)783-6283 
and  K.  M.  Sanders,  at  NADEP  Pensacola  of  26  October  1989 

(c)  Phoncon  between  Ron  Conti,  DeSoto  Coatings,  Chicago,  (312)  391-9527 
and  K.  M.  Sanders,  NADEP  Pensacola  of  13  October  1989 

(d)  Phoncon  between  Bud  Levine,  Deft  Coatings,  (714)474-0400,  and  K.  M. 
Sanders,  NADEP  Pensacola  of  27  October  1989 

Enel:  (1)  Corpus  Christi  Trip  Report  of  10  October  1989 

(2)  T-34  Silhouette  showing  locations  of  adhesion  tests 

(3)  U.  S.  Paints  product  data  sheet  for  ALUMIPREP  33 

(4)  U.  S.  Paints  product  data  sheet  fur  AWL-PRtP 

1.  Background:  This  Depot  evaluated  two  T-34C  aircraft  finished  for  the  Navy  by 
Its  contractor,  DynCorp,  using  the  newly  formulated  gloss  white  Unicoat, 
seif-priming  topcoat. 

1.1.  DynCorp  had  not  surface  treated  these  aircraft  with  the  chemical  conversion 
coating,  alodine,  prior  to  paint  application.  With  the  contractor  located  on  the 
Naval  installation  at  NAS  Whiting  Field,  which  does  not  have  a  treatment 
facility  for  handling  chrome  containing  effluent,  use  of  alodine  was  not 
permitted. 

1.2.  T-34C,  8u.  No.  161841,  had  previously  been  finished  by  this  contractor 
using  Unicoat,  and  experienced  significant  adhesion  failures.  The  coating 
failures  had  resulted  from  inadequate  preparation  of  the  aluminum  skins  prior  to 
painting.  See  enclosure  (1). 


SEE  CONTINUATION  SHEET 


R.  A.  FAORO 


(R.a. 


NAOEPPNCLA  13000/1  (R«v.l-I7) 


CONTINUATION  SHEET  FOR  LABRATORY  REPORT  N488-89 


PAGE  2 


1.3.  Mr.  Harry  Sprinkle,  CNATRA,  Code  N5111,  monitored  the  surface  preparation 
and  Unicoat  application  of  the  next  two  consecutive  aircraft  processed  by 
DynCorp  to  ensure  that  appropriate  procedures  were  followed.  After  the  failures 
incurred  by  Bu.  No.  161841,  Mr.  Sprinkle  requested  this  Depot,  due  to  Its  close 
proximity  to  NAS  Whiting  Field  and  previous  use  of  Unicoat,  to  evaluate  the 
the  coating  system  on  these  aircraft. 

1.4.  Adhesion  tests  were  performed  on  Bu.  No.  162623  on  12  October  1989.  The 
second  aircraft  had  been  flight  tested  and  showed  no  signs  of  coating  failure. 

2.  Tests  and  Measurements  performed  on  Bu.  No.  162623: 

2.1.  Wet  tape  adhesion  testing  IAW  MIL-F-18Z64,  paragraph  8.5 

2.2.  Dry  Tape  Adhesion  Test  IAW  ASTM  method  D3359 

2.3.  60^  Specular  Reflectance  IAW  ASTM  method  D523 

2.4.  Total  Film  Thickness  Measurements  IAW  ASTM  method  E376 

3.  Wet  Tape  Adhesion  Test:  The  upper  Inboard  wing  surfaces  were  prepared  over 
night  by  DynCorp  personnel  with  wet  gauze  pads  to  test  water  resistance  of  the 
painted  surface.  See  the  locations  shown  In  enclosure  (2).  Each  location  had 
complete  adhesive  failure  between  the  coating  and  the  aluminum  substrate. 

4.  Dry  Tape  Adhesion  Tests:  Cross-hatched  coating  adhesion  tests  were 
performed  around  the  locations  of  the  wet  compresses,  and  on  aircraft 
fuselage.  Tests  were  performed  In  flat  assessable  locations. 

4.1.  The  test  score,  according  to  ASTM  method  D3359  is  established  as  follows: 

5  -  Perfect  adhesion,  no  paint  removed  from  cross-hatch,  to  0  -  greater  than 
65%  removal  of  paint  from  the  cross-hatched  pattern. 

4.2.  The  adhesion  scores  for  the  right  upper  wing  panels  ranged  from  3  to  1 , 
always  less  than  65%  of  the  paint  removed.  On  the  left  upper  wing  panel  the 
adhesion  was  better  ranging  from  5  to  3.  The  left  fuselage  side  tested  as  a  2. 
See  enclosure  (2). 

5.  Film  Thickness  Measurements:  The  average  total  film  thickness  for  the 
entire  aircraft  was  between  2. 0-3.0  mils. 

5.1.  On  the  upper  wings  the  coating  thickness  was  generally  thin,  with 
measurements  ranging  from  1.8  to  3.2  mils.  The  coating  on  the  bottom  of  the 
wings  was  like  the  upper  surfaces  ranging  1.9-2. 7  mils. 

5.2.  The  control  surfaces  exhibited  better  coverage  with  thicknesses  of 
2. 5-3. 3  mils. 

5.3.  The  coating  thicknesses  on  the  sides  of  the  fuselage  differed  from  left 
and  right;  the  right  side  ranging  2.4  to  3.2  mils,  and  the  left  1.1  to  2.0 
mils.  The  bottom  of  fuselage  varied  widely  from  1.9  to  4.0  mils. 
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6.  Specular  Reflectance  Measurements:  Gloss  ranged  from  81  to  90  for  the 
Unicoat,  and  the  mean  was  86. 

7.  Visual  Inspection  of  Second  Aircraft:  This  aircraft,  Bu.  No.  162631,  was 
finished  with  Unicoat  in  the  same  time  frame  as  162623.  Because  this  aircraft 
was  in  flight  test,  no  destructive  tests  were  performed  on  the  coating  system. 
Exhaust  and  aviation  fluids  had  stained  the  coating  as  was  seen  on  the 
aircraft  at  NAS  Corpus  Christi,  Bu.  No.  161841,  (enclosure  (1)).  Specular 
gloss  measurements  were  attempted  on  cleaned  unstained  surfaces  and  these 
ranged  from  75  to  85.  No  breaks  in  the  coating  were  noted. 

8.  Discussion:  The  coating  failures  on  162623  usually  result  from  insufficient 
substrate  preparation,  and/or  a  coating  deficiency  to  form  bonds  with  Its 
intended  substrate.  Because  DynCorp  coated  four  test  panels  from  this  batch  of 
Unicoat,  (two  alodine  treated  and  two  chemically  deoxidized;  all  panels 
prepared  and  surface  treated  at  this  Depot),  and  adhesion  tests  were  perfect 
for  alodine  treated  panels  and  good  for  the  untreated  panels,  a  coating 
deficiency  can  be  ignored.  The  procedure  DynCorp  used  to  process  these 
aircraft  was  evaluated. 

8.1.  The  two  aircraft  were  cleaned  and  surface  treated  as  follows: 

8.1.1.  aircraft  alkali  detergent  wash 

8.1.2.  Immediate  deoxidizing  acid  treatment,  using  U.  S.  Paints' 
ALUMIPREP  33,  P/N  73001.  See  enclosure  (3). 

8.1.3.  water  break  test 

8.1.4.  drip  dry,  and  cheese  cloth  wipe  down 

8.1.5.  final  masking 

8.1.6.  solvent  wipe  down  using  U.S.  Paints’  AWL-PREP,  surface 
cleaner,  P/N  T0008.  See  enclosure  (4). 

8.1.7.  Unicoat  application 

8.2.  This  process  was  estimated  to  take  5  hours,  and  less  than  one  hour  elapse 
between  the  application  of  the  deoxidizing  solution  and  the  application  of  the 
Unicoat.  Mr.  Sprinkle  confirmed  these  time  estimates. 

8.3.  DynCorp  reported  applying  3  and  4  coats  of  Unicoat  to  obtain  the  desired 
film  thickness  previously  reported. 

8.4.  The  cleaning  and  painting  hangar  was  inspected.  Differing  from  the 
conditions  used  to  paint  Bu.  No.  161841,  the  hangar  was  clean,  air  filters 
were  in  place,  and  the  concrete  floor  was  covered  with  polyethylene  sheeting. 
Good  housekeeping  appeared  to  be  In  practice. 

8.5.  U.  S.  Paints  was  contacted  in  reference  (a)  to  review  the  DynCorp  paint 
preparation  process.  Mr.  Rippe  related  only  one  comment  concerning  the  DynCorp 
process.  If  a  conversion  coating  could  not  be  used  after  deoxidizing,  then,  as 
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DynCorp  had  been  employing,  washpriming  before  painting  becomes  necessary. 
DynCorp's  preparation  is  consistent  with  the  typical  process  given  in  U.  S. 
Paints'  literature,  see  enclosure  (3). 

9.  Conclusions:  The  purpose  of  the  aircraft  evaluation  at  NAS  Whiting  Field 
was  to  determine  the  satisfaction  of  DynCorp's  preparation  and  Unicoat 
application. 

9.1.  Coating  adhesion  is  not  satisfactory,  according  to  paragraph  8.5  of 
MIL-F-18264. 

9.2.  Because  this  batch  of  Unicoat  has  passed  suitability  testing  before 
transportation  to  DynCorp,  as  well  as  testing  at  time  of  aircraft  application, 
the  breakdown  in  the  mechanics  of  adhering  Unicoat  to  these  aircraft  skins 
must  be  the  quality  of  the  aluminum  surface  following  the  aluminum  preparation 
process. 

10.  Recommendations: 

10.1.  A  water  break  free  surface  can  be  obtained  over  a  oxide-coated  surface, 
free  of  grease  and  oil.  Since  oxide  coatings  are  a  weak  boundary  in  the 
coating  and  aluminum  bond,  these  must  be  removed  during  the  deoxidizing 
process  or  improved  through  chemical  conversion  coating.  Chemical  conversion 
is  not  possible,  therefore  DynCorp  must  assure  oxide  removal.  Recommend 
testing  an  aircraft  surface  before  painting  by  applying  alodine  by  sponge  or 
atomization  and  observing  whether  a  uniform  orange/tan  film  develops.  A 
uniform  film  indicates  a  clean  surface. 

10.2.  DynCorp  needs  adequate  finishing  equipment  (i.e.  pressure  pots  and  guns) 
which  will  allow  its  personnel  to  spray  more  uniform  films. 

10.3.  Recommend  NADC  evaluate  the  UV  resistance  as  well  as  the  cleanability  of 
this  formulation  of  Unicoat.  The  second  aircraft  inspected  appeared  to  suffer 
detrimental  effects  by  both. 

10.4.  Finally,  as  was  discussed  in  references  (b),  (c),  and  (d).  Unicoat  as 
formulated  by  NADC  has  advanced  military  aviation  finishing.  Its  advances  over 
the  current  Navy  coating  system  does  not  require  repeating  here.  However,  the 
current  formulation  has  the  following  barrier  to  its  introduction  to 
marketing:  a  short  pot  life.  The  Industry  representatives  in  the  above 
references  do  not  see  this  as  a  great  barrier  to  their  chemists,  however  each 
has  their  own  way  of  overcoming  it.  This  Depot  recommends  that  the  NAVAIR 
contract  its  own  laboratory  to  formulate  a  system  with  a  stable  usable 
potlife.  This  may  Include  changing  the  pigment  to  resin  ratio,  or  changing 
resin  systems.  None  of  these  vendors  have  the  primary  interest  of  protecting 
the  Navy's  weapon  systems  as  NADC  has  had,  therefore  the  most  responsible 
agent  for  overcoming  the  potlife  barrier  is  the  Navy. 
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MATERIALS  ENGINEERING  DIVISION 
PRODUCT  SUPPORT  DIRECTORATE 
NAVAL  AVIATION  DEPOT 
NAVAL  AIR  STATION 
PENSACOLA,  FLORIDA  32:08-3300 

From:  Kenneth  M.  Sanders,  Code  34200,  AV  922-3553 
To:  Code  N 5 1 1 1 ,  Naval  Air  Training  Command 
Attn:  Harry  Sprinkle 

Purpose:  Inspection  of  Gloss  White  Unlcoat  Failure 

SubJ :  TRIP  REPORT  ON  UNICOAT  FAILURE  ON  T-34C,  BU.  NO.  161841,  AT  NAS 
CORPUS  CHRISTI 

Ref:  (a)  Naval  Air  Development  Center  request  of  6  October  1989 

(b)  NAS  Whiting  Field  Trip  Report  of  12  July  1989,  same  author 

1.  Per  Reference  (a),  I  joined  Donald  Hirst  and  Charles  Hegedus  of 
NADC ,  and  Mr,  Sprinkle  to  Inspect  the  subject  aircraft. 

2.  Background:  As  reported  in  reference  (b),  no  alodine  was  used  in 
finishing  the  aircraft  because  NAS  Whiting,  location  of  T-34  overhaul, 
lacks  waste  treatment  facilities  for  treating  effluent  containing 
chrome.  Therefore,  CNATRA  is  evaluating  Unlcoat  with  the  expectation 
that  satisfactory  adhesion  aay  be  obtained  without  the  surface 
treatment.  The  adhesion  failures  experienced  on  161841  were  assumed  not 
to  have  resulted  from  deficient  Unlcoat  material,  because  DynCorp  coated 
four  test  panels,  (two  alodine  treated  and  two  chemically  deoxidized, 
prepared  and  surface  treated  at  this  Depot),  and  adhesion  tests  were 
perfect  for  alodine  treated  panels  and  good  for  the  untreated  panels.  No 
blistering  occurred  during  water  Immersion  tests. 

3.  1  gathered  the  following  Information  from  the  inspection; 

a.  Metal  surfaces  in  areas  of  Unlcoat  failures  had  a  good 
mechanical  tooth,  l.e.  the  surfaces  were  not  a  hard  anodized  or 
unprepared  new  metal. 

b.  As  previously  stated,  no  alodine  was  used  in  the  preparation  of 
the  aluminum  surfaces,  and  none  was  evident  in  the  failed  areas. 

c.  All  failures  originated  at  edges  v,f  aluminum  skins.  The  coating 
at  the  edges  of  these  skins  was  typically  thick.  Adjacent  to 
failures  the  coating  was  easily  peeled  from  the  aluminum  surfaces. 
Most  failures  occurred  in  areas  where  the  coating  was  chipped  or 
subject  to  high  stresses  during  flight. 

d.  Coating  thicknesses  varied  greatly  over  the  surface  of  the 
aircraft,  from  1.5  to  6.0  mils.  Areas  where  peeling  occurred  had 
thicknesses  greater  than  recommended  limits,  (>3.0  mils).  Dry  tape 
adhesion  tests  performed  on  these  areas  found  the  potential  for 
lifting  greater  than  those  in  thinner  film  thicknesses,  (<  or  m 

3 . 0  ml Is  )  . 

4.  DynCorp  personnel  also  reported  difficulty  to  remove  fuel,  oil,  and 
exhaust  stains  using  standard  aviation  cleaning  compounds. 

5.  I  conclude  from  this  inspection  and  the  experience  reported  in 
reference  (b),  the  loss  of  coating  adhesion  results  from  the  absence  of 
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a  satisfactory  surface  for  molecular  adhesion.  Reference  (b)  reported 
the  difficulty  the  DynCorp  personnel  had  in  removing  organic  surface 
contaminants  and  the  long  delay,  (greater  than  eighthours)  between  the 
deoxidizing  process  and  the  actual  finishing  of  the  aircraft.  A  reactive 
surface  for  paint  adhesion  was  not  possible.  Therefore,  once  the  coating 
was  broken,  or  a  heavy  edge  reached  critical  stress,  peeling  action 
resulted. 

6.  Action: 

a.  I  was  requested  by  the  inspection  team  to  evaluate  two  T-34's 
recently  painted  at  DynCorp  (Whiting  field),  which  were 
stringentlv  treated  and  finished,  and  report  the  effectiveness  of 
coating  adhesion. 

b.  NADC  will  provide  CNATRA  information  on  a  non-rinse  chroraated 
conversion  coating  for  establishing  an  effective  surface  treatment 
for  use  at  NAS  Whiting  Field. 

c.  NADC  suggested  DynCorp  evaluate  MIL-C-85570  Type  V,  thickened 
aviation  detergent  for  removing  coating  stains.  NADC's  Ken  Clark 
will  be  POC  for  additional  assistance. 
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Etching  Solution  for  Aluminum 
73001 


Features  &  Uses 

ALUMlPREP*  33  is  a  non-flammable  phosphoric  acid 
based  cleaning,  brightener  and  prepaint  condition  for 
aluminum.  ALUMlPREP1  33  should  not  be  used  on  high 
copper  bearing  aluminum  alloys  or  aluminum  castings. 
ALUMlPREP*  33  cleaning  and  conditioning  chemical 
ieaves  the  aluminum  surface  chemically  clean  and 
corrosion  free. 

ALUMlPREP*  33  can  be  used  to  deep  clean  and  brighten 
an  aluminum  surface  prior  to  welding,  painting  or  to 
prepare  the  surface  for  a  subsequent  chemical  coating. 
ALODINE*  1201  (opaque)  and  ALODINE*  1001  (invisible) 
coating  chemicals  produce  the  best  affordable  substrate 
for  both  point  adhesion  and  corrosion  resistance. 


Summary  of  Operating  Data 

Brush  Application:  For  light  oxidation  and  corrosion 
removal  dilute  one  part  ALUMlPREP*  33  with  fire  pans 
of  water. 

For  heavy  oxidation  and  corrosion  removal  dilute  one 
pan  ALUMlPREP*  33  with  two  pan,  water. 

Immersion  Application:  For  each  100  parts  of  bath,  add 
25  parts  of  ALUMlPREP*  33  to  75  parts  water. 

Spray  Apolication  using  62-G  Applicator*:  Set  dilution 
control  on  3  allowing  a  mix  of  one  part  ALUMlPREP*  33 
to  three  parts  of  water. 

•Product  from  Amchem. 


Process  Sequence 

To  clean  and  condition  aluminum: 

Step  No.  1— Apply  the  diluted  ALUMlPREP*  33 
Step  No.  2— Allow  the  solution  to  react 
Step  No.  3— Thoroughly  rinse  with  water 
Step  No.  4— Dry 

To  prepare  the  aluminum  for  a  chemical  coating- 

Step  No.  1— Apply  the  diluted  ALUMlPREP*  33 

Step  No.  2— Allow  the  solution  to  react 

Step  No.  3— Thoroughly  rinse  with  water 

Step  No.  4— Apply  ALOOINE*  per  label  instructions 

Step  No.  5— Thoroughly  rinse  with  water 

Step  No.  6— Dry 

The  work,  after  processing  and  drying,  is  ready  to  be 
painted. 


Application 

Selecting  the  size  area  to  be  treated  at  one  time  will 
depend  on  the  method  of  application,  condition  of  the 
metal  surface,  method  in  which  thi  surface  was  cleaned, 
temperature  and  part  configuration.  A  typical  tieattncM 
tune  is  where  ALUMlPREP*  33  cleaning  and  condit'Oiimg 
chemical  is  in  contact  with  the  aluminum  between  one 
and  two  minutes.  The  ALUMlPREP*  33  cleaning  and 
conditioning  chemical  should  not  be  allowed  1c,  dry  on 
the  metal  surface  or  permitted  to  reoxidize  prior  to  a 
thorough  rinse. 

ALUMlPREP*  33  cleaning  and  conditioning  chermcais 
normally  applied  at  temperatures  between  room  and 
120°F.  (49°C).  Enough  temperature  to  clean  within  two 
minutes  time  without  drying  is  optional  If  diying  does 
occur,  rewet  with  the  diluted  ALUMlPREP*  33,  prior  to 
water  rinsing. 

A  thorough  rinse  with  clean  water  is  necessary  to  remove 
both  residual  ALUMlPREP*  33  cleaning  and  condition, rg 
chemicals  and  oils  that  have  been  lifted  from  the  metal 
surface. 


REACTIVITY  DATA 
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029  Technical  Product  Data  Bulletin 

Surface  Cleaner 
T0008 


Shipping 

Freight  Classification:  Compound  Reducing  Liquid 
NA1142  Flammable 
Packaging:  4  qts.,  4  gals. 

Shipping  Weights:  8  lbs.,  34  lbs. 

Specification  Data 

Color:  Clear 
Solids:  0 

Flash  Point:  40°F.  (T.C.C.) 

Wt./Gal:  6.7-6  9  lbs. 


Application 

Saturate  a  clean  cloth  with  AWL-PREP!M  Flood  surface 
with  solvent.  Blot  dry  with  a  second  clean  cloth,  lifting 
the  solvent  and  contaminants  off  the  sur  iace  rather  than 
rubbing  them  in.  Do  not  let  solvent  dry  on  the  surface. 
Change  cloths  frequently!  DO  NOT  USE  SHOP  TOWELS. 
They  are  frequently  contaminated  with  hydrocarbons  and 
cleaning  chemicals. 


Mixing  and  Thinning 

Not  Applicable 


Safety 

CONTAINS:  ETHYL  ALCOHOL.  ALCOHOL.  ESTERS. 

WARNING1  FLAMMABLE 

VAPOR  HARMFUL.  BREATHING  OF  VAPOR  MAY  CAUSE 
IRRITATION.  CAUSES  EYE  IRRITATION.  LIQUID  CAUSES  EYE 
BURNS.  MAY  BE  FATAL  OR  CAUSE  BLINDNESS  IF 
SWALLOWED.  CANNOT  BE  MADE  NON-POISONOU5. 


FIRST  AID:  In  case  of  skin  contact,  flush  with  plenty  of 
water;  for  eyes,  immediately  flush  with  plenty  of  water 
for  15  minutes  and  get  medical  attention.  If  exposed  to 
high  concentration  of  vapor,  remove  to  fresh  air.  If 
swallowed.  CALL  A  PHYSICIAN  IMMEDIATELY.  Induce 
vomiting. 


Keep  away  from  heat,  sparks  and  open  flame.  Do  not  use 
in  confined  area  or  near  pilot  lights  or  non-explosion- 
proof  electrical  equipment.  Use  only  with  adequate 
ventilation.  Avoid  breathing  of  vapor  or  spray  mist.  Avoid 
contact  with  eyes  and  skin.  Wear  eye  protection  and 
impervious  clothing  and  equipment.  Exposure  controls 
may  require  the  use  of  a  NIOSH/MSHA  approved 
combination  vapor /particulate  or  air  supplied  respirator. 
Do  not  take  internally.  Keep  closures  tight  and  upright  to 
prevent  leakage.  Keep  container  closed  when  not  in  use. 
In  case  of  spillage,  absorb  and  dispose  of  in  accordance 
with  local  applicable  regulations. 
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NAVAL  AIR  DEVELOPMENT  CENTER 
AEROSPACE  MATERIALS  DIVISION 
WARMINSTER,  PA  18974-5000 


ENGINEERING  REPORT 


FROM:  Protective  Organic  Coatings  Team,  Code  6062,  (215)441-3269 
PREPARED  BY:  Donald  Hirst  and  Anthony  Eng 

SUBJECT:  Evaluation  of  pretreatment/UNICOAT  finishing  system 
DATE  OF  REPORT:  6  December  1989 


BACXGROUMD:  In  February  1989,  the  commanding  officer  at  NAS  Whiting  Field 
prohibited  the  disposal  of  chromate  containing  materials  in  their  waste 
treatment  plant.  After  learning  of  the  good  performance  of  low  gloss 
UNICOAT  on  chemically  deoxidized  aluminum  surfaces  (using  corrosion 
removing  compound  Mil-C-10578)  at  NADEP  Pensacola,  CNATRA  decided  to  paint 
their  T-34"s  with  a  similar  non-chrcmated  high  gloss  UNICOAT  finishing 
system.  In  July  and  August  1989  at  NAS  Whiting  Field,  three  T-34's  (Buno 
161841,  162631  &  162623)  were  painted  with  gloss  white  UNICOAT  over  a 
chemically  deoxidized  surface  (Alumiprep  33  applied  with  a  non-abrasive 
pad).  Appendix  A  of  this  article  contains  the  detailed  preparation 
procedures  for  the  T-34  and  H-3  aircraft.  In  October  1989,  NADC  was 
Informed  of  adhesive  failures  of  UNICOAT  on  T-34  Buno  161841.  In  November 
1989,  NADC  and  NADEP  Pensacola  personnel  investigated  the  condition  of  T-34 
Buno  161841  stationed  at  NAS  Corpus  Chrlsti.  Ken  Sanders  of  NADEP 
Pensacola  also  investigated  the  condition  of  the  other  two  T-34's  (Buno 
162631  &  162623)  at  NAS  Whiting  Field.  Due  to  a  rigid  flight  test 
schedule,  only  a  visual  inspection  could  be  performed  on  Buno  162631,  which 
showed  no  adhesive  failures.  Buno  161623  was  thoroughly  inspected  and  the 
coating  adhesion  was  evaluated  based  on  crosshatch  adhesion  testing.  This 
test  indicated  that  the  coating  had  poor  adhesion  to  the  substrate. 

However,  Mr.  Sanders  attributed  this  lack  of  adequate  adhesion  to  surface 
preparation  rather  than  to  the  inherent  adhesive  strength  of  UNICOAT. 

EVALUATION  PROGRAM:  In  order  to  determine  appropriate  chrome  and  non¬ 
chrome  treatments  prior  to  UNICOAT  application,  NADC  Initiated  a  laboratory 
evaluation  program.  The  following  describes  the  evaluation  program 
variables,  test  procedure,  results,  conclusions,  and  recommendations. 

Variables 

Pretreataeata:  All  test  panels  were  cleaned  with  Mil-C-85570  Type  I 
(diluted  1/9  by  volume  with  tap  water)  using  a  white  non-abrasive  pad  (Mil- 
C-83957)  and  then  allowed  to  air  dry.  All  test  panels  consisted  of  7075 
bare  aluminum  except  for  the  panels  conversion  coated  by  Q-panel  which  were 
2024  T3  bare  aluminum.  The  various  pretreatments  evaluated  were: 

A.  Chromate  conversion  coating  Mil-C-81706  (prepared  by  Q-Panel  Co) 

B.  Chromate  conversion  coating  Mil-C-81706  (prepared  by  NADC) 

C.  Chemical  deoxidizing  using  a  corrosion  removing  compound  Mll-C- 
38334  Type  I,  Class  1  (diluted  1/1  by  volume  with  tap  water)  and  applied 
with  a  white  non-abrasive  pad  (Mil-C-83957)  for  about  5  minutes.  Rinsed 


thoroughly  with  tap  water  to  a  water  break-free  condition  and  allowed  to 
air  dry.  Mil-C-38334  and  Mil-C-10578  (used  on  H-3  at  NADEP  Pensacola)  are 
both  phosphoric  acid  based  and  produce  similar  effects  on  aluminum. 

D.  Physical  deoxidizing  using  a  red  abrasive  pad  (Mil-A-9962)  while 
cleaning  with  Mil-C-35570  Type  I  for  about  5  minutes.  Rinsed  thoroughly 
with  tap  water  to  a  water  break-freo  condition  and  allowed  to  air  dry. 

E.  Chemical  deoxidizing  using  Alumiprep  33,  a  DS  P  .nt  corrosion 
removing  compound  (diluted  1/4  by  volume  with  tap  water),  applied  with  a 
white  non-abrasive  pad  (Mil-C-33957)  for  about  5  minutes.  Rinsed 
thoroughly  with  tap  water  to  a  water  break-free  condition  and  allowed  to 
air  dry. 

F.  Wash  priming  with  Mil-C-8514  applied  to  a  thickness  of  0.5  to  0.7 
mils  using  conventional  air-atomizing  siphon  cup  spray  equipment.  Allow  to 
air  dry. 

Coatings:  All  coatings  were  applied  within  4  to  4.5  hrs  after  the 
pretreatment  to  a  thickness  of  1.8  to  2.2  mils  using  conventional  air* 
atomizing  siphon  cup  spray  equipment.  All  coatings  were  allowed  to  cure 
for  7  days  at  ambient  laboratory  conditions  (75°F).  The  coatings  evaluated 
in  this  program  were: 

1.  Gloss  white  UNICOAT  (retain  sampla  from  NAS  Whiting  Field) 

2.  Gloss  white  UNICOAT  (manufactured  in  NADC  lab) 

3.  Flat  gray  UNICOAT  (manufactured  by  Coatings  For  Industry) 


Test  Procednre 

Method:  After  allowing  all  of  the  coatings  to  reach  full  cure  (7  days  @ 
75°F),  the  adhesion  tests  were  performed  by  subjecting  the  test  specimens 
to  dry/ambient,  wet/ambient,  and  wet/accelerated  test  conditions,  applying 
a  1"  wide  3M  #250  masking  tape  over  an  X  scribe  within  two  parallel  scribe 
lines  (3/4"  separation)  and  then  lifting  rapidly  and  smoothly.  The 
following  rating  system  (from  ASTM  D3359)  was  used  to  determine  the  coating 
adhesion  by  tape  test: 

5A  -  No  peeling  or  removal 

4A  -  Trace  peeling  or  removal  along  incisions 

3A  -  Jagged  removal  up  to  1/16"  on  either  side  on  incisions 

2A  -  Jagged  removal  along  most  of  incision  up  to  1/8"  on  either  side 

1A  -  Removal  from  most  of  the  area  of  the  X  under  the  tape 

0A  -  Removal  beyond  the  area  of  the  X 

Evaluation  Criterion:  A  rating  of  5A  or  4A  is  considered  acceptable. 

Test  Conditions: 

I.  Dry,  75° F 

II.  Distilled  Water  Immersion,  24  hr,  75  F 

III.  Distilled  Water  Immersion,  72  hr,  1?0°F 

IV.  Distilled  Water  Immersion,  120  hr,  150°F 
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Test  Sesnlts 


TAPE  TEST  ADHESION  RATING 


Pretreatment  Condition 

A  Dry,  75°F 

A  HO,  24  hr,  75°F 

A  H,0,  72  hr,  120°F 

A  Hp,  120  hr,  150  F 

A  AVERAGE  RATING 

Dry,  75°F 
HO,  24  hr,  75°F 
H,0,  72  hr,  120°F 
H^O,  120  hr,  150°F 

AVERAGE  RATING 

Dry,  75°F 
HO,  24  hr,  75°F 
H;0,  72  hr,  120°F 
HjO,  120  hr,  150°F 

AVERAGE  RATING 

Dry,  75°F 
HO,  24  hr,  75°F 
H,0,  72  hr,  120°F 
Hp,  120  hr,  150°F 

AVERAGE  RATING 

Dry,  75°F 
H-O,  24  hr,  75°F 
H,0,  72  hr,  120°F 
HjO,  120  hr,  150°F 

AVERAGE  RATING 

Dry,  75°F 
HO,  24  hr,  75°F 
H;0,  72  hr,  120°F 
H^O,  120  hr,  150°F 

F  AVERAGE  RATING 


Gloss 

Gloss 

Flat 

White 

White 

Gray 

UNICOAT 

UNICOAT 

UNICOAT 

(Whiting) 

(NADC) 

(CFI) 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

3 

5.00 

5.00 

4.50 

5 

5 

5 

5 

5 

5 

2 

5 

5 

4 

5 

5 

4.00 

5.00 

5.00 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

5.00 

5.00 

4.75 

5 

2 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1.25 

0.50 

1.25 

5 

5 

5 

1 

0 

0 

4 

5 

0 

5 

5 

0 

3.75 

3.75 

1.2 

5 

5 

5 

2 

4 

4 

3 

4 

4 

5 

5 

5 

3.75 

4.50 

4.5 

Pretreatments:  A  -  Chromate  Conversion  Coating  (Q-Panel) 

B  -  Chromate  Conversion  Coating  (NADC) 

C  -  Chemical  Deoxidize  (Mil-C-38334) 

D  -  Physical  Deoxidize  (Mil-A-9962) 

E  -  Chemical  Deoxidize  (Aluatiprep  33) 

F  -  Wash  Primer  (Mil-C-8314) 


Conclusions 


The  conclusions  made  from  these  test  results  with  regard  to  adhesion  are: 

1.  The  batch  of  gloss  white  UNICOAT  used  to  paint  the  three  T-34's  at 
NAS  Uhiting  Field  was  good. 

2.  Aluminum  surfaces  pretreated  with  a  chromate  conyerslon  coating 
conforming  to  Mil-0-81706  or  a  chemical  deoxidizer  conforming  to  Mil-C- 
38334  using  a  non-abrasive  pad  conforming  to  Mil-C-83957  performed  well 
when  coated  with  gloss  or  flat  UNICOAT. 

3.  Chemical  deoxidizing  using  US  Paints'  Alumiprep  33  as  the  sole 
pretreatment  process  did  not  prove  to  be  adequate  for  gloss  or  flat 
UNICOAT. 

4.  Physical  deoxidizing  using  a  red  abrasive  pad  (Mil-A-9962)  while 
cleaning  with  Mil-C-85570  Type  I  as  the  sole  pretreatment  process  did  not 
prove  to  be  adequate  for  gloss  or  flat  UNICOAT.  Note:  NADEP  Jacksonville 
successfully  applied  flat  gray  UNICOAT  over  a  physically  deoxidized  surface 
(port  side  only)  of  a  P-3  in  August  1989.  See  Appendix  A  for  the  detailed 
surface  preparation  procedure  for  this  aircraft. 

7.  Wash  priming  using  Mil-C-8514  (contains  chromates)  in  conjunction 
with  UNICOAT,  although  promising  in  terms  of  adhesion,  does  not  appear  to 
be  a  viable  alternative  to  either  Mil-C-81706  or  Mil-C-38334  with  UNICOAT. 


leco—endat  ions 

The  following  recommendations  are  made  with  respect  to  the  application  of 
UNICOAT  (flat  and  gloss): 

1.  A  chemical  deoxidizer  (or  corrosion  removing  compound)  conforming 
to  Mil-C-38334  can  be  used  as  the  single  pretreatment  to  activate  the 
aluminum  surface  prior  to  the  application  of  UNICOAT.  This  pretreatment 
can  be  used  where  environmental  regulations  restrict  the  use  of  chromates. 

A  chromate  conversion  coating  conforming  to  Mil-C-81706  can  be  used  as  the 
pretreatment  for  UNICOAT. 

2.  Painting  should  be  performed  within  4  hrs  of  pretreatment  step. 

3.  All  other  substrate  preparation  and  paint  application  procedures 
shall  conform  to  NAVAIR  01-1A-509. 

4.  See  Appendix  B  for  the  recommended  surface  pretreatment,  materials 
handling,  and  application  procedures  for  the  UNICOAT  finishing  system. 
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APPENDIX  A  -  Surface  Preparation  Procedures  Used  For  The  UNICOAT  Finishing 
System  At  Several  Navy  Activities 


T-34  Buno  161841  (7/89  NAS  Whiting  Field  -  Chemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  alkali  detergent  wash 

-  chemical  deoxidizing  (US  Paints'  Aluraiprep  33)  applied  with  non¬ 
abrasive  pad  Mil-C-83957  for  3  minutes 

-  water  rinse  (to  break-free  condition)  and  allow  to  air  dry 

-  next  day  mask  and  tape 

-  MEK  wipe 

-  tack  cloth 

-  apply  gloss  white  UNICOAT  (30  hr  after  deoxidizing)  (manuf.  by 
Coatings  For  Industry) 


T-34  Buno  162631  (8/89  NAS  Whiting  Field  -  Chemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  alkali  detergent  wash 

-  next  day  chemii.  .1  deoxidizing  (US  Paints'  Alumiprep  33)  applied 
with  non-abrasive  pad  Mil-C-83957  for  3  minutes 

-  water  rinse  (to  break-free  condition)  and  dry  with  air  hose 

-  mask  and  tape 

-  solvent  (US  Paints'  Alumiprep  T0008)  wipe 

-  tack  cloth 

-  apply  gloss  white  UNICOAT  (4  hr  after  deoxidizing)  (manuf.  by  CFI) 


T-34  Buno  162623  (8/89  NAS  Whiting  Field  -  Chemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  alkali  detergent  wash 

-  next  day  chemical  deoxidizing  (US  Paints'  Alumiprep  33)  applied 
with  non-abrasive  pad  Mil-C-83957  for  3  minutes 

-  water  rinse  (to  break-free  condition)  and  dry  with  air  hose 

-  mask  and  tape 

-  solvent  (US  Paints'  Alumiprep  T0008)  wipe 

-  tack  cloth 

-  apply  gloss  white  UNICOAT  (4  hr  after  deoxidizing)  (manuf.  by  CFI) 


H-3  Buno  148049  (6/88  NADEP  Pensacola  -  Chemical  Deoxidizing) 

-  strip  paint  from  aircraft 

-  wash  with  Mil-C-85570  Type  I 

-  water  rinse  (to  break-free  condition) 

-  chemical  deoxidize  with  corrosion  removing  compound  Mil-C-10578 
applied  with  a  non-abrasive  pad  conforming  to  Mil-C-83957  for  5  to 
7  minutes 

-  water  rinse  (to  break-free  condition) 

-  mask  and  tape 

-  tack  cloth 

-  paint  with  flat  gray  UNICOAT  (manuf.  by  CFI) 
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P-3  Buno  148889  (8/89  NADEP  Jacksonville  -  Physical  Deoxidizing) 

-  paint  stripped  from  aircraft 

-  scrub  with  M11-T-6096A  and  Mll-C-87936  Type  I  using  3M  Co  #7447 
abrasive  pads 

-  water  rinse 

-  steam  clean 

-  wash  with  Mll-C-87936  Type  I  using  3M  #7447  abrasive  pads 

-  conversion  coat  (Mil-C-81706)  on  starboard  side  only 

-  wash  with  Mll-C-87936  Type  I  using  3M  #7447  abrasive  pads  (port 
side)  and  3M  non-abrasive  pads  (starboard  side) 

-  mask  and  tape 

-  paint  with  flat  gray  UNICOAT  (manuf.  by  CFI) 
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APPZ3DIX  B  -  The  Recommended  Surface  Preparation,  Materials  Handling,  and 
Application  Procedures  For  The  UNICOAT  Finishing  System. 


Aircraft  Preparation 

-  atrip  paint  from  aircraft 

-  wash  with  Mil-C-85570  Type  I  (diluted  1/9  by  volume  with  water) 

-  water  rinse  (to  break-free  condition) 

-  chemical  deoxidize  with  corrosion  removing  compound  Mil-C-3S $34 
Type  I  Class  1  (diluted  1/1  by  volume  with  water)  applied  wi:h  a 
non-abrasive  pad  conforming  to  Mll-C-83957  for  12  but  not  more  than 
20  minutes 

-  apply  chromate  conversion  coating  conforming  to  Mil-C-81706;  tnis 
step  can  be  omitted  if  chromate-free  finishing  system  is  desi.ed 

-  water  rinse  (to  break-free  condition)  and  allow  to  air  dry 

-  mask  and  tape 

-  tack  cloth 

-  prepare  and  apply  UNICOAT 

-  UNICOAT  application  should  be  performed  within  4  hr  of  the  last 
chemical  surface  treatment  process  (deoxidizing  or  chromate 
conversion) 


UNICOAT  Storage 

-  promptly  store  UNICOAT  in  a  refrigerated  area  (but  not  less  than 
35°F)  whenever  possible;  this  will  significantly  increase  shelf- 
life  and  maintain  the  current  pot  life  property 

Mixing  Individual  Components 

-  mix  part  A  (pigmented)  by  mechanical  or  manual  techniques  in  5  -  10 
minute  intervals  until  uniform  or  homogeneous 

-  check  for  caking  or  settling  at  the  bottom 

-  Caution:  do  not  excessively  shake,  mix,  or  stir  such  that 
significant  air  bubbles  are  produced;  excessive  dispersing  will 
generate  heat  which  will  decrease  pot  life 

-  part  E  (resin  only)  does  not  need  to  be  mixed 

Mixing  Catalyzed  Paint 

-  mechanically  or  manually  stir  the  appropriate  amount  (per  paint 
manufacturer's  instructions)  of  part  B  into  part  A  for  1-3 
minutes  or  until  thoroughly  dispersed. 

Thinning 

-  to  obtain  the  self-priming  topcoat  compliant  VOC  of  420  g/1  for  all 
typea/colors  of  UNICOAT,  thin  the  admixed  paint  with  MIL-T-81772 
Type  I  at  the  prescribed  volume  or  weight  (per  manufacturer's 
instructions) 

or 

-  to  obtain  non-VOC  compliant  fist  or  low  gloss  UNICOAT,  thin  the 
admixed  paint  to  a  Zahn  #2  spray  viscosity  of  20  -  25  seconds 
depending  on  the  spray  application  atomization  technique 
(conventional,  airless,  alr-asslcted  airless,  or  HVLP)  and  delivery 
system  (siphon  feed  or  pressurized  feed) 

or 


-  to  obtain  non-VOC  coapliant  high  gloss  UNICOAT,  thin  the  admixed 
paint  to  a  Zahn  #2  spray  viscosity  of  25  -  30  seconds 

Application 

-  apply  two  full  cross-coats  for  flat  UNICOAT  and  tL.ee  full  cross¬ 
coats  for  gloss  UNICGAT  to  a  dry  fila  thickness  of  2.0  -  3.0  nils 

-  check  the  viscosity  of  the  feed  eaterlal  after  30  ainutes  and  at  15 
ainute  intervals  thereafter  for  paint  thickening 

-  if  the  Zahn#2  viscosity  exceeds  60  seconds,  purge  the  systea  and 
dispose  of  the  Material 


NAVAL  AIR  DEVELOPMENT  CENTER 
AEROSPACE  MATERIALS  DIVISION  (CODE  606) 
WARMINSTER,  PA  1S974-5000 


TRIP  REPORT 


From:  William  J.  Green,  Code  6062,  A/V  441-1644,  (215)441-164* 
Subj:  Evaluation  04  UNICOAT  On  T-34’s  At  NAS  Corpus  Christi 
Date  Of  Report:  29  March  1990 


At  the  end  of  January  1990,  two  T-34’s  (Buno  160271  &  160960)  ware 
pretreated  with  a  phosphoric  acid-based  deoxidizer  Mil-C-38334  and  painted 
with  gloss  white  UNICCAT  at  NAS  Whiting  Field,  FL.  The  surface  preparation 
and  naint  application  procedures  were  performed  as  per  NADC  recommended 
instructions  for"  a  totally  non-chromated  UNICOAT  finishing  system.  These 
two  aircraft  have  been  in  service  at  CNATRA/NAS  Corpus  Christi,  TX  since 
the  beginning  of  February  1990. 

On  27  -  28  March  1990,  I  yisited  Harry  Sprinkle  (CNATRA)  at  NAS 
Corpus  Christi  and  began  my  analysis  of  the  condition  of  UNICOAT  on  the 
above  T-34’s.  From  a  visual  inspection,  these  two  aircraft  were  in 
excellent,  condition.  UNICOAT  was  intact  even  in  the  high  flex  areas  (ia. 
around  fastener  patterns).  The  thickness  of  the  UNICOAT  film  on  Buno 
160271  was  approximately  2  mils  over  most  of  the  aircraft  which  is  exactly 
at  the  recommended  thickness.  Scattered  readings  a.  high  as  2.B  mils  were 
also  recorded.  The  average  film  thickness  on  Buno  160960  was  about  4  mils 
but  were  found  to  be  as  high  as  7  mils.  Tne  average  60  degree  gloss  on 
both  aircraft  was  about  70.  Four  dry  tape  adhesion  tests  and  one  wet  tape 
adhesion  test  <24  hrs  water  immersion  @  RT)  were  performed  on  both 
aircraft.  The  tape  adhesion  test  method  consists  of  scribing  through  the 
coating  to  the  substrate  in  single,  smooth  strokes.  The  scribe  pattern 

consists  of  an  X  within  two  parallel  lines  separated  by  3/4  inch.  One  inch 

wide  (3M  Corp  #250)  masking  tape  is  applied  over  the  scribe  pattern  and 
then  lifted  rapidly  and  smoothly.  The  scribe  pattern  used  was  specifically 
designed  to  produce  sharp  intersecting  angles  that  tend  to  be  more  readily 
removed  by  the  masking  tape  than  the  scribe  pattern  used  in  the  standard 

paint  adhesion  tests  ASTM  D  3359  and  FTMS  No  141C  Method  6301.2.  The  dry 

tape  adhesion  test  is  an  indicator  of  only  dry  adhesion  strength  whereas 
the  wet  tape  adhesion  test  is  a  relative  indicator  of  both  water 
permeability  resistance  and  wet  adhesion  strength.  On  both  aircraft,  three 
out  of  four  ary  tape  adhesion  tests  performed  on  the  wing  and  tail  sections 
passed  with  only  trace  peeling  along  the  scribe  marks.  The  failed  dry  tape 
tests  produced  about  507.  removal  of  the  coating  from  the  substrate  in  the 
scribed  area.  On  both  aircraft,  the  wet  tape  adhesion  tests  produced 
coating  failures.  The  wet  tape  failure  on  Buno  160271,  produced  40% 
coating  removal  in  the  scribed  area.  The  wet  tape  failure  on  Buno  160960 
produced  1007.  coating  removal  in  the  scribed  area  with  delamination 
extending  into  the  unscribed  area.  In  general,  a  tnicker  coating  film  will 
have  lower  adhesion  strength  than  a  thinner  film  of  the  same  composition. 
Tnis  is  ths  case  for  the  4  mil  coating  on  Buno  160960  with  100% 
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delaminac ion  versus  40'/.  del  ami  nation  for  the  2  mil  coating  on  Buna  160271. 
The  coating,  on  both  of  the  T-34’s,  displayed  good  resistance  to  1  day 
water  immersion  or  in  ether  words  showed  no  signs  of  coating  defects  such 
as  blistering  or  softening.  The  only  complaint  from  maintenance  personnel 
was  that  the  coating  tended  to  peel  away  from  t.ie  sharp  edges  around  the 
e**e'nal  fuel  intake  areas  on  the  wings. 

Since  these  aircraft  have  gone  through  nearly  two  months  of  standard 
flight  service  and  to  this  date  have  encountered  no  serious  problems,  I 
recommend  that  the  aircraft  continue  in  service  with  the  condition  of  the 
finishing  system  constantly  monitored.  Accurate  recording  of  the  condition 
and  the  maintenance  performed  on  the  coating  system  is  extremely-  important 
for  the  effective  use  of  this  coating  system  as  a  self -priming  .apeoat  for 
Naval  aircraft.  A  solution  to  the  peeling  around  the  external  fuel  tank 
area,  would  be  to  prime  that  small  area  with  Mil-P-33022  or  Mil-P-53030 
before  applying  UNICOAT. 
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PREPARATION  AND  APPLICATION 
PROCEDURES 


NAVAL  AIR  DEVELOPMENT  CENTER 
AEROSPACE  MATERIALS  DIVISION 
WARMINSTER,  PA  18974-5000 


30  March  1990 


THE  RECOMMENDED  SURFACE  PREPARATION,  MATERIALS  HANDLING,  AND  APPLICATION 
PROCEDURES  FOR  THE  UNICOAT  FINISHING  SYSTEM. 


Aircraft  Preparation 

-  strip  paint  from  aircraft 

-  wash  with  Mil-C-85570  Type  II  (diluted  1/9  by  volume  with  water) 

-  rinse  thoroughly  with  fresh  water 

-  chemical  deoxidize  with  corrosion  removing  compound  Mil-C-38334 
Type  I  Class  1  (diluted  1/1  by  volume  with  water)  applied  with  a 
non-abrasive  pad  conforming  to  Mil-C-83957  for  12  but  not  more  than 
20  minutes 

-  rinse  thoroughly  with  fresh  water 

-  wash  with  Mil-C-35570  Type  II  (diluted  1/9  by  volume  with  water) 


Note;  Do  not  use  MIL-C-85570  Type  I,  MIL-C-87936  Type  II,  or  MIL-C-43616. 
These  cleaners  could  leave  hydrocarbon  solvent  residues  which  might 
interfere  with  coatiag  adhesion. 


-  rinse  thoroughly  with  fresh  water 

-  apply  chromate  conversion  coating  conforming  to  Mil-C-81706  then 
rinse  thoroughly  with  fresh  water;  THIS  STEP  CAM  BE  OMITTED  IF  A 
CHROMATE-FREE  FINISHING  SYSTEM  IS  DESIRED 

-  allow  to  air  dry 

-  mask  and  tape 

-  tack  cloth 

-  prepare  and  apply  UNICOAT 

-  UNICOAT  application  should  be  performed  within  4  hr  of  the  last 
chemical  surface  treatment  process  (deoxidizing  or  chromate 
conversion) 


UNICOAT  Storage 

-  promptly  store  UNICOAT  ir.  a  refrigerated  area  (but  not  less  than 
35°F)  whenever  possible;  this  will  significantly  increase  shelf- 
life  and  maintain  the  current  pot  life  property 

Mixing  Individual  Components 

-  mix  part  A  (pigmented)  by  mechanical  or  manual  techniques  in  5  -  10 
minute  intervals  until  uniform  or  homogeneous 

•  check  for  caking  or  settling  at  the  bottom 

-  Caution:  do  not  excessively  shake,  mix,  or  stir  such  that 
significant  air  bubbles  ere  produced;  excessive  dispersing  will 


generate  heat  which  will  decrease  pot  life 

-  part  B  (resin  only)  does  not  need  to  be  mixed 

Mixing  Catalyzed  Paint 

-  mechanically  or  manually  stir  the  appropriate  amount  (per  paint 
manufacturer's  instructions)  of  part  B  into  part  A  for  1-3 
minutes  or  until  thoroughly  dispersed. 

Thinning 

-  to  obtain  the  self-priming  topcoat  compliant  VOC  of  420  g/1  for  all 
types/colors  of  UNICOAT,  thin  the  admixed  paint  with  MIL-T-81772 
Type  I  at  the  prescribed  volume  or  weight  (per  manufacturer's 
instructions) 

or 

-  to  obtain  non-VOC  compliant  flat  or  low  gloss  UNICOAT,  thin  the 
admixed  paint  to  a  Zahn  #2  spray  viscosity  of  20  -  25  seconds 
depending  on  the  spray  application  atomizaticn  technique 
(conventional,  airless,  air-a3sisted  airless,  or  HVLP)  and  delivery 
system  (siphon  feed  or  pressurized  feed) 

or 

-  to  obtain  non-VOC  compliant  high  gloss  UNICOAT,  thin  the  admixed 
paint  to  a  Zahn  #2  spray  viscosity  of  25  -  30  seconds 

Application 

-  apply  two  full  cross-coats  for  flat  UNICOAT  and  three  full  cross¬ 
coats  for  gloss  UNICOAT  to  a  dry  film  thickness  of  2.0  -  3.0  mils 

-  check  the  viscosity  of  the  feed  material  after  30  minutes  and  at  15 
minute  intervals  thereafter  for  paint  thickening 

-  if  the  Zahn#2  viscosity  exceeds  60  seconds,  purge  the  system  and 
dispose  of  thz  material 


